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THE ELECTRICAL TRADES ASSOCIATION. 

The movement which originated in Philadelphia, by which manu- 
facturers of and dealers in electrical apparatus and supplies notify 
each other of the customers who are becoming delinquent, seems to be 
rapidly spreading. In addition to the establishment of a similar 
association in Boston, a committee has been appointed to arrange 
the preliminaries fora kindred organization in New York. It is tobe 
inferred that Chicago and other cities will follow the example set by 
the East. Thelargerthe number of local organizations, the more bene- 
ficial will such a movement prove to all concerned. There are so 
many excellent reasons in favor of such an interchange of information 
that leading houses will feel that they cannot afford to withhold 
encouragement from a scheme which has proven so successful, not 
only among electrical houses which have tried it, but previously 
among the plumbing trade, where a similar organization has been 


in operation for many years. 


COLD LIGHT. 
We commend to our readers the interesting article elsewhere in 
this issue on ‘‘Cold Light,” in which Prof. Stine very clearly dis- 
cusses the conditions, at least as far as known, upon which the 
possibility of its production depends. As will be seen, our present 
method of obtaining light is excessively crude from an absolute 
standpoint. Even with a source of light as efficient, compared with 
other sources, as the incandescent lamp, from 100 per cent. of 
energy expended we only obtain a few per cent. of optical energy, 
and go odd per cent. of heat which we do not want. In other words, 
the light produced is merely incidental to the production of heat, 
which latter valuable form of energy is not only thus wasted, but its 
presence is a positive nuisance. Unfortunately we can as yet only 
grope blindly for a way out of the difficulty, for, notwithstanding the 
hypotheses offered, no definite promise is held in store for the imme- | 
diate future. The coming century has within its possibilities two 
solutions—one most probably bound up in the other—which, if 
achieved, will give a lustre besides which that of the nineteenth cen- 
tury, glorious as it is, will pale—the production of ‘‘cold light ” and 
the transformation without inseparable loss, of the energy of carbon 
into useful energy. 
STANDARD ELECTRICAL RULES. 

The announcement in another column that an invitation has been 
extended to the Underwriters’ National Association to participate 
in the formulation of a code of standard rules for electrical con- 
struction and operation, would seem to remove the last serious 
obstacle to the success of a most praiseworthy object. The delegates 
to the conference which is to meet several weeks hence for the 
purpose of preparing such a standard code, will form a body of 
exceptional authority, and as still further strengthened by the 
attendance in an advisory capacity of the complimentary delegates 
whose names we print elsewhere, the result should be a set of rules 
in existence, but of the 
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posed depends, small 
the character of the other delegates is such that we may expect a 
broad view to be taken of all the questions brought forward, and 
thus subsequent complications either entirely obviated or confined to 
grounds upon which they may be satisfactorily compromised. 
While in respect to some questions the electrical and insurance 
interests are naturally inclined to adopt different points of view, we 


believe thatit is possible for them to come to an amicable arrange- 
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ment on disputed points if mutual jealousiesand antagonisms are not 
aroused, and in this instance there is every reason to expect that each 
party will meet the other in the fair and conciliatory spirit upon 
which the full attainment of the worthy object in aim will so largely 
depend. 


A MODERN CENTRAL STATION. 

In another column we print an abstract of an interesting lecture 
delivered last week by Mr. Jno. W. Lieb, Jr., before the New York 
Electrical Society, which brings out several points of importance in 
connection with central station operation. The high electrical 
efficiency of a modern central station will be noted, the figures given 
being 92 per cent. over nine hours, and an all-day efficiency of 85 
per cent. We regret to see again, however, the habitual misuse of 
the word ‘‘efficiency”” as applied to the steam plant, particularly as 
in this case some readers may assume from the context that the 
enormous discrepancy between an efficiency of 8 per cent. or much 
less, and what he thinks should be a rational figure, is within human 
power to overcome. We cannot insist too strongly upon the desira- 
bility of basing engine efficiencies, not upon the absolute thermal 
efficiency, but upon a basis that obtains in the physical world we 
inhabit. To those who have a knowledge of the excellent character 
of the illumination furnished by the New York Edison Com- 
pany, it will be a surprise to learn that the average drop in the 
distributing service is in the neighborhood of 9 per cent.—which 
fact should also tend to abate the ardor of those who would have 
us believe that central station people are too conservative in refus- 
ing to adopt two or two and one-half watt lamps. From Mr. Lieb’s 
remark on motor service it would appear that the much coveted 
motor load is not the panacea generally supposed. Storage battery 
advocates should find much to please them in the final paragraphs 
of the abstract, for until we find the application referred to that will 
result in ‘‘leveling” the load line, they at the present time alone 
can offer a practical solution, though it be one only partial in char- 


acter. 


CONTRIBUTORY INFRINGEMENT. 
The recent decision of Judge Townsend, enjoining the sale of cer- 
tain parts of trolley mechanism, is interesting as applying the defini- 


tion of contributory infringement to a case which all can appreciate. 


‘ The defendants had made and sold certain trolley stands adapted to 


be used with the pole and wheel of the overhead under-running trol- 
ley—in some instances to repair or replace stands purchased from the 
owners of the Van Depoele patent, and in others used on account of 
certain advantages in their construction over those covered by said 
patent. Inregard tothe poiatthat the plaintiffs should prove intention 
to aid in infringement, the court decides that the case falls under the 
rule that a defendant cannot escape liability for infringement when 
he makes and puts on the market an article, which, of necessity and 
to his knowledge, is used for the purpose of infringing a patent, as 
he thereby concerts with the user in invading the patentee’s rights. 
In answer to the argument that the right to replace the stands in 
suit was a part of the invention transferred to the purchaser when he 
bought the equipment, the court decides that this argument might 
be applied to the wheels, the life of which is short, but it does not 
apply to the stands, as this is probably the most substan- 
tial, if not the chief, element in the patented combination, 
and which, as it appears, does not wear out quickly or 
break frequently as do other elements in the combination, such as 
poles, wheels and harps. Another argument advanced by 
the defendants was that their trolley stand is capable of a 
lawful as well as an unlawful use, by way of reparation or restora- 
tion of a patented device, and that the presumption must be that 
this is the purpose for which it is to be used. In reply the court 
held that it does not appear by advertisements or sales that its use 
was to be confined to such purposes, and since the stands are only 
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applicable for performing the functions involved in the operation of 
the patent, the presumption is that the stands were intended to be 
so used; moreover, a suit tor infringement cannot be defeated by 
merely showing that such devices can be used for some other 
purpose. In considering the point that to enjoin the sale of a single 
element of a combination would give a patent a scope not covered by 
its claims, the court quoted a decision to the effect that the course of 
law is not to be turned aside because of a practical result which © 
may give a patentee for the time being more than the Patent Office 
contemplated, nor is a patentee to be deprived of his just rights 
because under some circumstances he gets incidental advantages 
beyond what he expressly bargained for. A point made by the 
defense was that in one of the cases in suit the sale was of an 
improvement upon the original trolley stand, and therefore lawful. 
This is met by the statement that such a sale under such circum- 
stances amounts to reconstruction and not repair; and that in this 
case there is no such temporary relation between the trolley stand ele- 
ment and the whole combination, as to raise a presumption that it was 
the intention of the inventor that it should be frequently replaced. 
In support of this view a decision is quoted, that a single substantial 
element of a patented combination that is not an ordinary piece of 
mechanism which can be purchased at any general hardware 
store, but which, on the other hand, is unique and can only be used 
in connection with such patented combination, is an infringement, 
as otherwise the other less important parts can be lawfully pro- 
cured and the value of the patent thereby limited to the first sales 
made of it. 





Accumulators in Germany. 


In our issue of Jan. 4 we endeavored to explain the difference 
between the ‘‘Hagen’”’ and the ‘‘Hagen” accumulators, both of 
which are made in Germany and, as might be expected, are often 
confused with each other. The makers of one of these have since 
written us asfollows: ‘‘ The firm Gottf. Hagen was established in 
the year 1827, and had the reputation of conducting one of the 
largest lead works of Germany long before any one thought of accu- 
mulators. The firm Gottf. Hagen also made accumulators (system 
De Khotinsky) before the accumulator works in Hagen were 
founded. When the firm began in 1890 to manufacture accumula- 
tors of its own system on an extensive scale, this department of the 
works was named ‘Cologne Accumulator Works, Gottf. Hagen,’ to 
avoid any confusion with the works in Hagen, and the accumulator 
was called the K. A. W. Accumulator or Accumulator System Gottf. 
Hagen. We see no reason why our accumulators should be con- 
fused with those of the Tudor type, considering, as we do, that our 
accumulators are far better than the latter; besides, a series of trials 
and tests made by authorities have proved beyond doubt the great 
superiority of our accumulators.” 

We notice that there is a further distinction between the names of 
the two kinds of Hagen accumulators, The name of the Hagen 
kind, which are not made by Hagen but are made in Hagen, is gen- 
erally followed by a fraction, the numerator of which is a small i and 
the denominator a capital W, apparently to distinguish it from still 
another Hagen, having a different geographical location. We trust 
that the matter is now clear. 


Electric Sleighs. 


A contemporary from the Far East states that in St. Petersburg 
sleighs are being built which are to be driven by electricity, and 
owing tothe very long Winter in that latitude this new method of 
propulsion is creating great interest. Unfortunately it does not 
state just how these sleighs are to be driven. 





Energeer. 


A correspondent at Indianapolis, Ind., writes to us suggesting 
that the word motorman be replaced by euergeer, a combination of 
the words energy and engineer, and meaning the’ person in control 
of the engine and energy / 


Nomenclature. 


Nomenclature, says Prof. Cope in Sczence, is like pens, ink and 
paper; it is not science, but it is essential to the pursuit of science. 
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The National Electrical Exposition. 


In connection with the electrical exposition to be held in New 
York next May, arrangements have been made for a very interesting 
historical and loan exhibit, to which it is intended to devote consid- 
erable space on the main floor. A committee, composed of T. C, 
Martin, Dr. Park Benjamin and E. L. Morse, has been asked to take 
the superintendence ot this exhibit, and, having consented to do so, 
are already at work. Dr. Benjamin has one of the finest libraries in 
the world of early books on electricity, and these will be shown in 
cases, arranged chronologically with explanatory notes, portraits, 
autographs, etc. Mr. Morse, the son of Prof. S. F. B. Morse, is the 
possessor of an invaluable collection of telegraphic relics, curios, etc., 
including his father’s notebooks and sketches; all of which will be 
shown. Mr. Martin, besides owning many objects of interest con- 
nected with the early days of electricity, has secured from Mr. Tesla, 
Mr. Elihu Thomson, Mr. Edison, Mr. Edward Weston, Mr. Stieringer 
and others no less well known, the loan of early and interesting 
apparatus, constituting a personal exhibit from each inventor of the 
most instructive nature. It is believed that, judging even from 
present indications, the historical and loan collection will far sur- 
pass anything of the kind ever attempted in this country. 


The New York Electrical Trades Association. 


As mentioned in the last issue of THE ELECTRICAL WORLD, a com- 
mittee representing the Electrical Trades Association, of Philadelphia, 
met the representatives of the New York electrical trades at the 
Astor House, on Wednesday, March 4. 

The principal electrical manufacturing and supply houses of the 
metropolis were represented. 

The meeting was organized by the election of Mr. W. J. Johnston 
aschairman. Mr. Avery P. Eckert was chosen secretary. 

The committee, Messrs. Trump, Bournonville and Wilkins, 
explained the object of the association, as mentioned briefly in last 
week’s ELectricaL WorLp. ‘The association is based on a similar 
organization which for years has proven successful in the plumbing 
trade. A number of instances were cited by which members of the 
association had been prevented from making bad debts by timely 
notice of delinquencies on the part of customers. 

After a thorough discussion, the following committee was 
appointed to organize the New York Electrical Trades Association : 
Messrs. R. E. Gallaher, New York Insulated Wire Company; C. P. 
Geddes, Interior Conduit & Insulation Company; M. A. Gilmore, 
Western Electric Company; T. J. Smith, The E. S. Greeley & Co. ; 
C. W. Price, Zhe Electrical Review; P. C. Ackerman, American 
Electrical Works; J. J. Gorman, Manhattan Electrical Supply Com- 
pany; Capt. Willard Candee, the Ukonite Company; W. J. Johnston, 
THE ELECTRICAL WORLD. 

Chairman Gallaher has called a meeting of this committee to 
arrange the preliminaries of the new association, and as all those 
interested, so far as heard from, heartily favor the establishment in 
New York of an association that have proven so beneficial in Phila- 
delphia and in Boston, and which will doubtless also be speedily 
established in other cities, it is believed that practically the whole 
trade in the Empire City and the neighborhood round about will 
become members. 

The arguments in favor of such co-operation among those engaged 
in the electrical trade and kindred interests are so many and so 
apparent that the movement cannot fail to appeal to manufacturers 
and dealers. 


Van Depoele Trolley Infringement Suit. 


A few months ago Judge Townsend, of the United States Circuit 
Court of the District of Connecticut, rendered a decision sustaining 
the validity of the Van Depoele under-running electric railway patent 
upon final hearing in a suit against the Winchester Avenue Railway 
Company. Shortly thereafter further infringement suits were 
_ brought in Connecticut against the Billings & Spencer Company, of 
Hartford, and the Kelsey Electric Railway Specialty Company, of 
New Haven. Judge Townsend has just decided these suits in favor 
of the Van Depoele patent, and granted motions for preliminary 
injunctions, after full argument on both sides. 

The opinion states that the affidavits show that the defendants 
respectively made and sold certain trolley stands adapted to be used 
with the pole and wheel of the overhead under-running trolley sys- 
tem ; that they have advertised the same for sale to the general 
public, and have sold them to jobbers in the open market. In some 
instances the defendants have sold such stands to repair or replace 
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other stands purchased from the General Electric Company, and in 
the case of the Norwalk Street Railway Company, equipped by the 
General Electric Company, the defendants sold their trolley stands 
by reason of certain advantages in their construction, to replace 
those of the General Electric Company. The court relates that it 
further appears that the defendants have used a trolley pole in con- 
nection with their stands in their show room ; and that they sold to 
one Hammer, representing himself to be an electrical contractor, one 
of such stands, equipped with a pole, harp and wheels, which they 
had heretofore used in their experiments in their shop. 

The following facts are also adduced by the court as having a 
bearing upon the questions to be hereafter discussed. The entrance 
of defendants into the field as dealers in this class of electrical 
apparatus is recent and with notice of the claims of said patent; the 
trolley stands in suit are adapted only for electrical railways, and 
can only be used to effectuate the construction covered by the 
patent in suit; the advertiseménts contained no limitation to sales 
for repairs or to persons having the right to use the invention, and 
the court asserts that it may be fairly inferred from the affidavits 
that sales have been made to persons not having such right. The 
trolley stand is probably the most substantial, if not the chief, ele- 
ment in the patented combination; it does not appear that it wears 
out quickly or breaks frequently, as do poles, wheels and harps, 
other elements in said combinations. 

The bill charges defendants with actual infringement and threats 
to infringe. Such infringements, if any, the court decides i; con- 
tributory only, inasmuch as the defendant only deal in a part of the 
patented combination, contributory infringement being defined as 
‘‘the intentional aiding of one person by another in the unlawful 
making or selling or using of the patented invention.” The principal 
points in Judge Townsend’s decision will be found in another column. 

The scope and subject matter of the Van Depoele patented claim 
is contained in the following extracts from the patent: 

“6, In an electric railway, the combination witha suitable track and a supply 
conductor suspended above the track of a car provided with a swinging arm 
carrying a contact device in its outer extremity and means for imparting 
upward pressure to the outer portion of the arm and contact to hold the latter 
in continuous working relation with the underside of the supply conductor 
substantially as described. 

‘7. In an electric railway, the combination of a car,aconductor suspended 
above the line of travel of the car, a swinging arm supported on top of the 
car, a contact device carried by one extremity of the arm and held thereby in 
contact with the under side of the electric conductor, and atension device at 
or near the other end of the swinging arm for maintaining said upward con- 
tact substantially as described. 

‘*g. In am electric railway, the combination of a car, a conductor suspended 
above the line of travel of the car, an arm pivotally supported on top of the car 
and provided at its outer end with a contact engaging the under side of the 
suspended conductor, and a tension spring at or near the inner end of the arm 
for maintaining said upward pressure contact, substantially as described. 

“ya. In an electric railway, the combination witha car, of a post extending 
upward therefrom and carrying a suitable bearing, an arm or lever carrying 
at its outer end a suitable contact-roller and pivotally supported in said bearing, 
and provided at its inner end with a tension spring for pressing the outer end 
of the lever carrying the contact wheel upward against a suitable suspended 
conductor, substantially as described. 

“16. In an electric railway, the combination of a car, a conductor suspended 
above the line of travel of the car, an arm pivotally supported on top of the car 
and provided at its outer end with a grooved contact wheel engaging the under 
side of the suspended conductor, and a tension spring for maintaining an up- 
ward pressure contact with the conductor, substantially as described.” 


The Laval Steam Turbine. 

In some French trials, a 50-hp Laval turbine was tested at a steam 
pressure of 71 pounds persquare inch, and gave aconsumption of 23. 27 
pounds steam per horse-power-hour. Two other trials, made at the 
Bordeaux Exhibition at full load (100 hp) for seven hours at a boiler- 
pressure of 113 pounds per square inch and a vacuum of 26 inches 
in the condenser, resulted in a consumption of 21 pounds of steam 
per horse-power hour, With a load of 50 hp there was a consump- 
tion of 23.27 pounds of steam. A third trial after nine months’ use 
resulted in a consumption of 19.58 pounds per horse-power-hour ona 
1o-hour trial. A fourth test at Troyes on a 20-hp turbine driving 
shafting which drove four dynamos, gave a consumption of 19.58 
pounds of steam, the pressure being 71 pounds per square inch. In 
a fifth trial made wit’) a 75-hp turbine at the Magasins de la Place 
Clichy, w.th a steam pressure of 170 pounds per square inch anda 
26-inch vacuum in the condenser, the water consumption was 23.1 
pounds per horse-power hour. The consumption of steam on starting 
was 30 to 35 per cent. more than normal. In all cases the 
efficiency was greater with larger turbines, owing to the fact that 
the speed of the vanes was greater; in turbines of 200 horse-power 
this speed was 1300 feet per second, while in 75-hp turbines it was 
only 200 feet per second, 











































































Stereoscopic Rontgen Pictures. 


BY ELIHU THOMSON. 

While experimenting with the making of shadow pictures, it oc- 
curred to the author that it would be desirable to secure some indica- 
tion of the position in space of various embedded solid objects, or, in 
other words, to obtain a pair of pictures which, when placed ina 
stereoscope, would show solidity. This would manifestly be useful 
in surgical examinations, as the true relations in space of the parts of a 
bone, or of a fcreign body, and the bone would become evident. 
The ordinary R6ntgen pictures are simple shadows on a plane sur- 
face. It is impossible to tell from such a shadow whether one object 
or part of an object is front or back of another. There is, however, 
no difficulty in determining the real positions when resort is had to 
the production of stereoscopic shadow pictures. 

The first trial made by the author was completely successful, 
objects appearing in highrelief. The process consists simply in ex- 
posing a covered plate in the ordinary way and repeating this with 
the objects and Crookes tube relatively displaced somewhat from the 
first position. The rays thus pass through the objects in two some- 
what different directions, a record of the shadows being made for 
each direction. Prints from the negatives so produced are mounted 
for use in the stereoscope. The effect is very curious. A cork or 
block of wood having nails or screws driven into it in various direc- 
tions is clearly shown, and the screws or nails in their proper posi- 
tions. When two heavily insulated wires twisted together constitute 
the object, the metal wires alone are seen, but standing apart in 
space, one around the other. 

The bones of two superposed figures are to be seen in their cor- 
rect positions. The complete skeleton of a mouse or other small 
animal may thus be recorded so as to be seen in relief, each bone in 
its proper space relation to the others. 

It may be possible as a development of the use of Réntgen rays 
stereoscopically to arrange two fluorescent screens, or even a single 
screen, to be viewed by the eyes and receive the image ‘or shadow 
in such manner as to produce the stereoscopic effect; thus, if the 
Crookes tube has two cathodes a distance apart, which are con- 
nected to the electric source alternately, and with considerable 
rapidity, while small shutters are synchronously opened and closed 
before each eye respectively, one of the eyes would at all times 
receive the impression given by the rays from one of the cathodes, 
while the other eye would always receive the impression produced by 
the rays from the other cathode, and thus stereoscopic observations 
would be the result. This method of producing thestereoscopic effect 
is similar to one which has been tried and used successfully in stere- 
opticon work; two lanterns being arranged to throw upon the same 
screen in nearly superimposed positions two slides, which are stereo- 
scopic in their relation to each other. A set of diaphragms were 
arranged, passing in front of the lantern tubes synchronously with 
similar diaphragms passing before the eyes of the spectators, 
whereby each eye always received its appropriate image on the 
screen, the result being to give solidity to the scene depicted. 


Shadow Pictures. 


BY W. H. FREEDMAN 

The issue of Tue EtecrricaLt Worip of March 7 contains a 
short note by N. H. Daniels, Jr., in which he makes a statement 
regarding experiments carried on by the writer in regard to the fil- 
tration of light through solid bodies to the effect that since no expla- 
nation has been offered he concludes that the writer supposes the 
action“must be due to the presence of ROntgen rays in sunlight. It 
is rather severe to be thus ruthlessly classed in the category of 
experimenters not able to interpret their results, and not to be given 
credit for even ordinary intelligence. 

For the time being, the only facts that the writer feels called upon 
to present as a result of investigation begun with Mr. C. T. Ritten- 
house, but since continued unaided, are the following: 

On Feb. 6 an ordinary plate-holder having arubber slide ;3§, of an 
inch thick and containing a sensitive plate was placed eight inches 
from an arc light. Fastened to the plate was a screw driver and a 
spectacle case containing a pair of eyeglasses. About half way 
between the arc and the plate-holder was placed a sheet of cardboard 
i345 of an inch thick to act asa screen shutting off the heat, and 
thus preventing the plate from melting. 

After keeping the plate-holder in this position for five hours it was 
then developed, showing very plainly the shadows of the screw 
On testing the case it was found to be made of 
Under these circumstances the shadow 


driver and the case. 
leather and cardboard. 
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pictures could only have been due to the filtration of light through 
the cardboard screen and hard rubber slide. For if R6éntgen rays 
had been responsible for the action why did not the iron part of the 
screw driver inside of the wooden handle show? And why did not 
the eyeglasses inside of the case show ? 

Since the spectra of the arc and of the sun are very similar the 
thought was suggested to attempt to obtain a shadow picture from 
ordinary sunlight. Accordingly the next day, Feb. 7, a plate-holder, 
exactly similar to the one exposed to the arc, was placed in the sun- 
light and several pens, a penholder and an ink eraser were laid on 
the hard rubber slide. Afteran exposure of four and a half hours 
the shadows of the objects showed very plainly on developing the 
plate. 

Further experiments to Jrove that these effects were not due to 
Rontgen rays consisted in employing a slide made from 
aluminum ;j, of an inch thick. This aluminum slide was cut from 
the same sheet of metal through which Dr. M. I. Pupin has obtained 
many fine skotographs. In not a singleinstance has the writer been 
able to obtain a shadow when this aluminum plate-holder was sub- 
jected to the action of the are or sunlight even with exposures as 
long as seven hours. 

If shadows were obtained through hard rubber or cardboard slides 
they were all about the same degree of density, wood and leather 
being as black as iron and steel. Futhermore, the glass cast 
absolutely no shadow. 

Another interesting result was obtained from accidentally placing 
a number of plate-holders with hard rubber slides so that the light 
struck them at an acute angle. In no case was any shadow picture 
obtained, although all the conditions except that of position were 
identical with previous exposures. The explanation of this seems to 
lie in the fact that most of the light was reflected from the hard rub- 
ber slides and not enough filtered through to affect the film. 

The writer possesses many more results which he asks permission 
to reserve until the investigation is finished, when they will be pre- 
sented, if in his opinion they are deemed of sufficient importance. 


Transformer Plates.* 


BY GEORGE ADAMS. 


Mr. Ernest Scott has somewhat unwarrantably assumed that I 
have fallen into the common error of supposing that the Mordey 
transformer is invariably built up as described in text books. 

As a matter of fact, I saw ‘‘ Mordey” transformers being built up 
in the orthodox text-book manner at the Brush Company’s works at 
Loughborough, not more than a year ago. 

Since transformers of this type were actually made by the Brush 
Company until quite recently, they should be quite respectable 
transformers even from the piactical man’s point of view. 

The type of plate described by Mr. Scott is not unknown tome, as 
I had ample opportunities of observing the construction of transform- 
ers built up in this manner at the Brush Company’s works. 

Although there is no waste of iron in the Mordey transformer 
described by Mr. Scott, there is very little to commend this method 
of construction; in the first place there is a multiplicity of parts, 
there being no less than four differently shaped stampings. 

Mr. Mordey evidently believes in providing the maximum number 
of air-gaps, each of which tends to increase the no-load current; 
while he has, I believe, always advocated a short magnetic circuit 
with the avowed object of diminishing the no-load current, an 
apparent inconsistency. With so large a number of loose plates to 
manipulate it is a matter of great difficulty for a workman to ensure 
the stampings being properly butted together so as to form a good 
iron circuit. 

It is possible to use a plate with one split only, as shown in the 
sketch below, the centre portion being bent back to pass the coils. It 


is difficult to conceive a transformer with a more efficient magnetic 
circuit than this, especially if alternate plates are arranged to break 
joint, and the whole is firmly clamped together, 


*From the London £ilecfrical Review. See also THE ELECTRICAL WORLD of 
Jan. 11 and Feb. ag, 1896. 
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Experiments with Rontgen Rays. 


BY ALEXANDER MACFARLANE, 


During the past 10 days experiments on R6ntgen’s rays have 
been made in the electrical laboratory of Lehigh University under 
my direction, with the assistance of Instructors Klinck, Webb and 
Clark. After we had taken good radiographs of the hand and of a 
sunfish we felt sure of the method and proceeded to test the phys- 
ical properties of the rays. We used an induction coil and a 
Crookes tube of cylindrical shape with approximately hemispheri- 
calends. In each end there is a platinum wire to serve as an anode. 
The cathode is a metal disc placed in the centre, transverse to the 
tube and of nearly the same diameter. The length of the tube is ro 
inches, and its diameter 1%. When both anodes are con- 
nected to the terminal of the coil there is a dark space on each side 
of the cathode and only the hemispherical ends are fluorescent ; but 
when only one anode is connected, only its end of the tube appears 
fluorescent. In the course of our preliminary trials we observed 
that solid paraffin is very transparent ; also that the designs, both 
on the obverse and the reverse of an aluminum medal, were 
reproduced. 

To test the source and manner of propagation of the rays the 
following experiments were made. Thin nails, one inch long, were 
driven vertically into a half-inch block of wood so as to form regular 
rows and columns, and they were all driven in so that their points 
just pierced through the wood. The block of wood with the nails 
was placed in the slide of the plate-holder, and the Crookes tube 
was placed perpendicular tothe block and at a distance of four inches 
from it. Asa result, the photographic plate shows a single shadow 
for each nail; right opposite the axis of the tube there is merely a 
dot, but out from the axis the shadows are like comets, the further 
out the longer the tails ; and all these comets point straight at the 
dot in the centre. It reminds one of the radiant point of a shower of 
meteors, only here the meteors are all heading toward, not from, 
the centre. 

We next investigated the direction of the rays at the side of the 
tube. The block of wood with the nails was placed at the side of the 
tube, at a distance of four inches, and equally distant from the two 
ends of the tube. In the first case, both ends of the tube were excited. 
As a result, each nail produced two shadows; at the middle, opposite 
the cathode, the shadows were equal in intensity and length, at 
either end they were unequal, the short, intense ones pointing to the 
near end of the tube, and the long, dim ones pointing to the further 
end. The two systems of shadows indicate clearly that the rays do 
not radiate from the tube as a whole, but that they radiate only from 





SINGLE SHADOWS. 


Pic, ¥. 





indicate clearly 
To confirm 


the ends, where also the fluorescence is. They 
that the ends of the tube were the sources of the rays. 
this view, a radiograph was taken, with the block of wood placed 
alongside the tube as before, but with only one anode connected to 
the coil. There was then only one system of shadows, and they 
pointed directly at the fluorescent end of the tube. 

An examination of the two shadows of a nail, produced when the 
nail is between the two excited ends, shows how the exact location 
of the nail may be deduced. The point of the nail was separated by 
the slide from the sensitized surface, consequently the two shadows 
do not meet; but if they are prolonged, the point of intersection 
gives the true position of the nail. This indicates how best to use 
two radiant sources when a search for an embedded bullet or needle 
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Some experimenters have 


is made by means of the radiograph. 
been puzzled by the appearance of ‘‘secondary images” in their 
radiographs ; the reason for their appearance is that the plate was 
exposed to two distinct centres of radiation, like the two ends of 
our tube. Knowing exactly the nature of the source of radiation 
used, it was possible to test accurately whether the rays are refracted 
when they pass obliquely from the air into another medium. Prisms 
of paraffin and of wood were placed on the slide of the plate-holder, 
and needles placed so as to be supported by the prisms and project 
into the air ; the tube was placed perpendicular to the plate and at 
four inches from it. ‘The shadows of the needles were straight lines. 





2.—DousBLE SHADOWS. 


Fic. 


Had the rays which passed through the prism been bent the shadow 
through the prism would not be in line with the shadow through the 
air. Some experimenters have announced that they have obtained 
two shadows produced by one object, when the rays passed through 
Iceland spar. The doubleness of the image was no doubt due to the 
existence of two distinct sources of radiation. 

We tested whether the R6ntgen rays can be reflected in the fol- 
lowing manner: A small plate of copper was placed near one end 
of the Crookes tube, and the disc of nails was placed over a sensi- 
tized plate in a position where it could not receive the direct rays 
from the radiant end, but would receive rays reflected from the 
copper plate if such existed. A similar arrangement was made at 
the other end of the tube, only a plate of wood was used instead of 
the plate of copper as a possible reflector. No trace of an effect was 
obtained on either sensitive plate. 

We also tested whether the temperature of a metal affected its 
opacity to the Réntgen rays. Two equal iron wires and two equal 
platinum wires were stretched across the holder; one of each kind 
was kept red hot by means of an electric current. No difference in 
the shadows thrown by the hot wire and the cold wire could Le 
detected in either case. 


Information Wanted Regarding X Raise. 








Tue EvectrricaL Wor Lp has received the following interesting 
letter to be forwarded to Prof. Réntgen, which it takes the liberty of 
sending in this manner, as the professor's mail must be very large 
at the present time : 

PROF. RONTGEN, 

My. Dear Professor :—\ have been greatly interested in your dis- 
covery,and congratulate you on having jumped Edison's claim of 
being the only original Wizard (of the Nile). Yourdiscovery is very 
interesting from a scientific point of view, but will you be kind 
enough to tell me if I can apply it so as to get an ‘'X raise” out of 
my boss? Aslam the humble recipient of the magnificent salary 
of $9.50 per week, even a V raise would be most acceptable, but I 
do not know how to apply the process to him. 

Shall I induce an ‘‘ electrical resistance ’’ on the part of the office 
cat to having her tail squeezed in the letter press by the errand 
boy, then continue to cause a ‘‘ current” of envy in the entry clerk 
by flirting with the typewriter girl to prevent her from ‘ sparking”? 
I could give the bookkeeper a ‘‘ laden-jar’’ on the elbow while he is 
writing in his ledger, and then cause a ‘‘ vacuum” by handing in my 
Would it work? Iam afraid I might getan ‘electri- 
Please give exact directions in your reply, 


resignation. 
cal discharge.” 
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Rontgen Radiographs. 


Mr. J. S. Stokes and Mr. M. E. Leeds, of Queen & Co., Philadel- 
delphia, have taken a number of successful radiographs with 
Crookes tubes made by their firm. One of these we illustrate in 
Fig. 1, being a picture of a pocket book containing two coins and a 
key, which, as will be see >, are extremely sharp in outline. 

Fig. 2 is a reproduction of a radiograph taken in the laboratory of 
Prof. A. F. McKissick, at the Alabama Polytechnic Institute. In 
this case, a Tesla coil capable of giving a seven-inch spark was used 
in connection with a Crookes tube, of soft German glass ; this tube 
gives a phosphorescence of a bright apple-green color. The expos- 
ure was 30 minutes. Among the objects shown in the illustra- 
tion are a circular piece of very thick brass, a pencil with a metallic 
tip and an iron hook. These articles were placed directly on the 
plate-holder with nothing between them and the tube. In the upper 
right-hand corner is shown a piece of glass which was placed on the 
plate-holder and covered with a note book. In the lower half is a 
transformer plate of thin iron which was covered with a piece of 
pine board one and three eight inches thick. 

During some experiments made in this laboratory a rather re- 
markable result was obtained while making a radiograph. A plate- 
holder with some articles on top of it was being exposed to the 
influence of R6ntgen rays, when one of the connecting wires within 
the tube was accidently disconnected, causing a succession of sparks 
from the end of the wire to the tube terminal. Upon the plate being 
developed a peculiar and intense arc-shaped image appeared at once; 
later on a faint outline of the articles exposed showed on the nega- 
tive, but not on the print. The arc in the print is extremely clearly 
defined, and extends almost entirely across the print ; it is of con- 
siderable width and of a curiously corrugated or roughened outline 

Prof. Lispenard Robb, of Trinity College, last week found that 
a genuine diamond offers little resistance to the Rontgen rays, cast- 
ing not more of a shadow on the photographic plate than wood or 
flesh or other substances easily penetrated by the rays, while an 
imitation diamond, on tbe contrary; casts a solid block of black, 
more intense even than the metal setting. 

At a meeting of the Royal Society, on Feb. 13, Capt. Abney 
expressed a doubt as to whether the action of Réntgen rays on a 
sensitive plate could properly be described as photographic. He 
cited several facts which, in his opinion, excluded the theory of 
direct photographic action in any ordinary sense, and indicated some 





Fic. 1.—RApDIOoGRAPH OF PURSE AND CONTENTS. 


preferences for the view that the Réntgen rays acted by first setting 
up fluorescence in the glass at the back of the sensitive plate. This 
view was corroborated in some experiments by Prof. Dewar upon 
platina cyanide of ammonium at low temperatures. This salt ordi- 
narily fluorescent only became phosphorescent at the temperature 
of liquid air, While being exposed to Réntgen rays instead of the 
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ordinary light, while immersed in liquid air it showed brilliant phos- 
phorescence when the liquid air was poured off. This proved that 
whatever might be the nature of the Réntgen rays, they aré easily 
convertible into light rays affecting the humaneye. Prof. Dewar 
described a large number of experiments showing that resistance to 
the discharge of Réntgen rays increases with the increase of atomic 
weight. The views of Capt. Abney were received with some dissent. 

Mr. Ralph R. Lawrence, of the Massachusetts Institute of Tech- 





Fic. 2.—RADIOGRAPH OF PENCIL AND OTHER OBJECTS. 


nology, writes to Sczence that some experiments made by him appear 
to indicate that nearly if not all Rontgen rays proceed directly from 
the electrodes of the tube, and not from the glass where this is acted 
upon by the cathode rays. Observations had shown that photo- 
graphic effects were produced equally whether cathode rays impinged 
upon the glass or upon other phosphorescent material within the 
tube, such as arragonite. 

Prof. W. S. Franklin gives an account in the same journal of some 
experiments made with a view to determining whether Roéntgen 
rays proceed from the electric arc. His conclusions from the experi- 
ments are that Rontgen rays are not given off in abundance by the 
electric arc, and that they are not of the same nature as the rltra- 
violet in the spectrum, or at least that they are not of the same nature 
as the ultra-violet which is present in any abundance in the light 
emitted by the electric arc between carbon electrodes or between zinc 
electrodes. He states that in demonstrating the presence of R6ntgen 
rays, it 1s necessary in every case to exercise the greatest care in the 
rigid exclusion of every other agent capable of affecting the sensi- 
tive plate, such as ordinary and ultra-violet light, electric charge 
acting directly on the film, mechanical pressure, high temperature, 
etc. : 

Prof. H. A. Rowland concludes from experimental investigation 
that R6ntgen rays proceed not from the cathode, but from the 
anode. 


Hochepannungsakkumulatorenbatterie. 


The above is another little German gem, which we notice in a 
contemporary. To solve it, it must be taken in installments ; the 
real beginning is near the end, and the real end is the beginning, 
but this rule is not followed strictly, for, if it were, it might be more 
convenient to read it by means of a mirror. Begin near the end, 
then start again near the middle, and continue this oscillating pro- 
cess until all the letters and syllables have been interpreted, being 
careful to get the right combination. The interesting part of the 
solution is to find the correct separation between the individual 
words, which are not separated by hyphens, presumably to save 
trouble (in writing, not in reading). For instance, this word has 
nothing to do with the following words, although they form parts of 
it: Ochs (German for ox), span, pan, sak, oren (German for ears), 
renn (running), bat, batter or Erie, although these words taken to- 
gether might suggest an interesting little story. The correct solu- 
tion is as follows: a battery of accumulators whose voltage is high. 








MARCH 14, 1896. 





Central Station Working—XI. 


A CENTRAL STATION PROBLEM. 


BY C: R. VAN TRUMP. 
N axiom that applies particularly to cen- 
tral station operation is that what is good 
engineering for one case may be very 
doubtful in another. Probably we may 
never be so fortunate as to outlive all 
the errors of commission or omission 
which are to be met with each day in 
central station practice, and the great- 
est errors are sometimes justified by the 
best practice of the day. Indeed, there 
is no type of apparatus and no method 
of operation which may be said to fulfill 


For instance, the central station of which the 





all the requirements. 
writer is 1n charge, and with which this paper deals, stands at or near 
the centre of distribution of a low-tension, three-wire system wkich 


forms three fourths of the total output, about 600 kilo- 
watts. Being one of the earlier plants, it is supplied = 
with high-speed, non-condensing apparatus, and the 

haulage of coal amounts to 10 per cent. of the cost of 
the fuel on tracks. And yet the economy has 
not been very apparent in favor of moving the gen- 
erating plant a distance of less than 2000 feet, in order 
to get water for condensation and fuel on a railway 
siding alongside fire-room, even with the use of modern 
steam apparatus. Although this would not seem self 
evident, yet when we consider that though we might 
hope to save about 40 per cent. in fuel, this item is less 
than 50 per cent.’ of the cost of current, and only 30 
per cent. in our station, as we consider that our produce 
is electric service, not electric current. Wewould only 
gain 4o percent. of 30 per cent., or about 12 per cent. 
saving, while the outlay would be about 5 or 6 per cent. of the cost 
of the current in additional interest, renewals, etc., and the electrical 
loss would be nearly as much more, leaving a small margin which 
Of course, the case would be altered if an entirely 





GENERATOR BOARD 


would hardly pay. 
new plant were considered. 
But another method of getting far better results has been adopted 
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Fic. 2.—REGULATOR AND CONNECTIONS. 
which may prove of interest or practical value to other stations. It 
is often the case, especially in manufacturing districts, that large 
amounts of power are used with very poor economy ; in fact, enor- 
mous wastes are not uncommon, especially in the case of water- 


THE ELECTRICAL WORLD. 











283 


powers which are used in the daytime and at night are allowed to 
waste over the dam breast. The plan adopted by the writer has 
been to contract for this waste power, put in apparatus in the mills 
of the concern, and transmit all that could be spared to the centre 
of distribution, the power being bought on a meter basis and dis- 
tributing on the present system. The mill owners receive a revenue 
from this waste which amply pays them; the central station receives 
the power at lower cost than the ideal plant would produce it, and at 
very low outlay. 

This central station carries a load on a three-wire direct-current 
system of about 600 kilowatts, covering a territory three fourths of 
a mile radius from the station, and a single-phase alternating 125- 
cycle system load of 130 kilowatts at 1200 volts, covering a territory 
outside of the direct-current system of three and one half miles 
radius, including suburban districts for incandescent work ; and 
finally a constant-current arc load of 150 lights. Inthe question of 
economy, the high-tension plants were of first importance, as greater 
economy was possible with the direct-current apparatus. A sub- 
station with better economy was deemed inexpedient for these sys- 
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Fic. 1.—Two-PHasE PLANT CONNECTIONS. 


tems alone, as this would divide up the plant to no advantage in 
operating expense. 

A proposition was made to a large cotton mill and dyeing concern 
near the town to sell current to the central station. The mechanical 
head of thisconcern, who, although not figuring as blasé in the engi- 
neering world, is nevertheless one of the best posted and deepest 
thinkers the profession can boast. He considered our proposition 
with great care. Their conditions favorable, for 
a large water-power, much in excess of their demands 
the hours of operation during the day, they 
amount of steam for heating purposes at 30 pounds pressure. 
They had engines and boilers in reserve, which they operated at 110 
pouncs pressure, and it is very easy to see under such conditions 
that a simple engine operated at 110 pounds could be exhausting 
into the low-pressure mains at 30 pounds back pressure, with the 
excess cost of steam at r10 pounds over 30 pounds, or at less cost 
than the ideal station with the latest and largest equipment could 
This is apparent, since a pound of coal 


were besides 
after 


use a large 


possibly produce the power. 
is capable of giving about 11,500 B.T.U. tothe waterin a good 
steam boiler, and at 30 pounds pressure, 1165 B.T.U. per pound are 
in the steam, and only 22 more, or 1187 B.T.U. per pound, are 
needed to produce 110 pounds steam pressure, while 1146, or 19 less, 
are still in the steam at atmospheric pressure exhausted from a non- 
condensing engine. Therefore, if in steam at 30 pounds pressure 22 
B.T.U. are added per pound of steam, one pound coal would raise 
520 pounds of steam from 30 pounds to 110 pounds or produce from 
ro to 15 horse-power on one pound of coal. 

The plans were to meet the following conditions : 
power was ample to supply 180 kilowatts, and in the daytime the 
steam power available under 30 pounds pressure (their demand for 
steam being otherwise supplied by a low-pressure bank of boilers) 
was equal to this. The A. C. load at dark became 150 kilowatts and 
dropped off at midnight to 75 kilowatts, supplying principally an 
incandescent municipal service. All the A, C. apparatus was built 


Their water- 
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for 125 cycles; the distance from the station to the mills was 12,600 
feet ; the attendants could not be relied upon for constant attention, 
although the speed curve showed close regulation of the power. 
Electrical power was also a necessary feature, both for the station 
and the mills. No spare electrical apparatus was to be provided, 
which necessitated keeping the old plant intact. The day load was 
exclusively direct low-tension current work. 

The plant installed (Fig. 1) to meet these conditions was as fol- 
lows : A Stanley-Kelly two-phase machine of 180-kw capacity, and 
125 cycles, was belted direct toa jack-shaft with clutches so that it 
could be driven from either water-wheelor one of twoengines. Theline 
consisted of 12,600 feet of three No. oo B. & S. weather-proof conduc- 
tors (providing for future increase), with square yellow pine poles, 
5-feet cross-arins and triple petticoat glass insulators, built to carry the 
current to the receiving board. Four special step-down transformers, 
2500 to 1200 volts, were put on each side of the system; one side of 
the primary of each transformer was connected through the com- 
mutating switch as shown in Figs. 3 and 4in detail, with a kicking 
coil to prevent short-circuiting, and witb 15 terminals on the primary 
coil of the transformer; thus, with the switch on the first point, with 
2500 volts on the primary, 1175 volts were available on the 
secondary of the transformers, while on the last point, with 
2500 volts on the primary, 1325 volts were available. Ten volts 
between each point of the commutating switch admitted of varying 
the pressure on either of the four transformers without a loss or 
leakage through additional primary coils. The secondaries of the 
transformers were connected as indicated totransformers Nos. I, 2, 
3 and 4, to points Nos. 1, 2, 3 and 4 oneach side of the old circuit 
board, these boards being cross-connected by means’ of plugs and 
double-throw switches, carrying 12 circuits, so that any circuit could 
be thrown on either of two of the transformers connected to one of 
the boards, one on each side of the system, and the load thus per- 
fectly balanced if desired. 

Two of the single-phase machines were each placed in line with 
two 60-kw direct-current Edison generators, driven from a single 





Fic, 3.—RECEIVING BoArD, TwWo-PHASE SysTEm. 


expansion engine, so that the belts could be removed from the Edison 
dynamos and the alternators belted direct to the engine in case they 
were needed, or the A. C. 60's could be run as synchronous motors 
driving the Edison 60’s in the following manner: A rheostat was 
placed in the armature circuit of the direct-current dynamo so that 
it could be started as a motor; short belts were provided to connect 
the Edison machines with the alternators, and at the board switches 
were arranged so that either alternators could be thrown into multi- 
ple with one of the transformers on each phase, as shown in Fig. 1, 
for No. 1 alternator and No. 1 transformer. 

The Edison dynamos are started as motors, bringing the A. C. 
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60's up to speed ; a small converter and pilot lamp are connected 
across one of the single pole switches for synchronising. By this 
arrangement the alternators are brought up to speed by the Edison 
machines running as motors ; the resistance in the armature circuit 
is thrown out, and the speed varied by the field box of the Edison 





ALTERNATOR AS SYNCHRONOUS Movror DRIVING 
Epison Dyn \Mo. 
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machines, the voltage of the alternators being varied by the field 
rheostat until it is equal to that of the transformers, one side of the 
alternator being connected to the transformerm. The pilot lamp 
flashes as the machine goes in and out of synchronism, and when 
the speed is adjusted until synchronism is nearly reached, the pilot 
lamp goes out; the remaining switch connecting the alternator in 
multiple with the secondary of the’ transformer is then thrown, the 
field box of the direct-current machines is thrown out, and the load 
is taken by the latter on the three-wire system, the generators driv- 
ing them as synchronous motors. This operation is performed 
every day without difficulty, the Edison machines after being thrown 
taking the load easily and smoothly. No induction losses occur on 
the lines; in fact, as the field excitation of the 
increased the machines kick back on the line exactly like a condense1 


alternators is 


in circuit, counteracting any inductive effect of the line. 

By this means, after the alternating-current load drops off at mid- 
night, the synchronous motors driving the 60-kw direct-current 
machines on the three-wire system, are thrown in and carry the load, 
from 75 kilowatts on circuit board to which it drops at midnight, up 
to 175 kilowatts, the steam plant then being shut down. 

The plant has been in operation for the past four months with 
excellent results except a scarcity of water from the excessive drought, 
the water having until lately run lower than for many years. The 
only difficulty in operating is during the time the mill machinery and 
dynamos are both on the water-wheel, which necessitates extreme 
care in avoiding rapid fluctuations of load. 
very slowly and taken off with the same care, as a rapid drop in load 
on the dynamos tends to make the water-wheel race 


The load is thrown on 


with its 
sluggish governor. 


Curious Blunders. 
A curious error occurs in Mr. Park Benjamin’s work on ‘‘ The In- 
tellectual Rise in Electricity.” An experimenter is stated to have 
‘‘held his wzfe in his left hand and felt a smart shock the instant 
the circuit was closed.” Sir Henry Roscoe’s recently published 
‘*Life of Ddlton” recounts a delicious answer of one of 
pupils when asked to describe Dalton’s atomic theory. It consists, 
he said, of cubical-shaped pieces of wood painted various colors. — 
London Electrical Review. 


Dalton’s 


Quality, Price, and Reputation. 

There is at present great complaint in England against the intro- 
duction of the cheap and poor German incandescent lamps. In con- 
nection with this, some one if England recently suggested that the 
only safeguard is to persuade people to buy the more expensive 
lamps. We would suggest that the natural result of this would be 
that the German makers will raise the price of their poor lamps. 
This is a method adopted by some manufacturers (cigarmakers, for 
instance), who desire to cater to those who think that the- most 
expensive is necessarily the best. After all, the best guide is a good 
reputation. 
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A Cotton [ill Electrical Transmission Plant. 





BY A, F, MCKISSICK, 





OWARD the middle of the 
year 1894 the Pelzer Manu- 
facturing Co., of Pelzer, S. 
C., decided to increase its 
plant by the addition of a 
new mill (No. 4), and to 
develop for the use of this 
mill a water power owned 
by the company, located 

about two miles farther down the river on which Mills Nos. 1, 2 and 

3 are located. After considering the many advantages offered by 

electrical transmission, it was decided to adopt that 

system, and the following October the contract for 
the entire electric equipment was awarded to the 

General Electric Company. This equipment consists 

of three 1000-hp generators (three-phase), of 3300 

volts each, all station apparatus, a line 25¢ miles in 

length, 21 induction motors of various sizes, all nec- 
essary transformers, switches, lightning arresters, 

1200 incandescent lamps for lighting the new mill. 

two 5-hp pump motors and one 4o0-hp synchronous 

motor for operating Mill No. 3, replacing therewith a 

400-hp Harris-Corliss engine. 

The work of installation of this plant is at this 
date very nearly completed. Some of the motors 
have been in operation since Dec. 22, 1895, and at 
this date about half the motors are being used 
continuously at the new mill. 

Beginning the description of the plant at the dam, 
the initial cut gives a very good view of the same, 
with the power-house on the left. This dam is 
built of solid masonry, hasa 34-foot fall and a capacity 
of 5500 horse-power. Fig. 1 shows an interior view of 
oa power-house, which is constructed of brick and 
stone. At present there are installed three 1000-hp 
three-phase generators of 3300 volts, direct coupled 
to Victor horizontal turbines, revolving at a speed of 
167 revolutions per minute. The casings and all 
necessary tubings for two more turbines have been 
installed, with a view to increasing the capacity of 
the plant in the future to the total capacity of the 
water power. Figs. 2, 3 and 4 show the plans and 
elevations of the power-house. Fig. 5 gives a view 
of the switchboard, which is located in the gallery. 





The three gen- 


connected to the bus-bars on the switchboard, from 


erators are 
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which are led direct without the intervention of transformers the 
line wires, consisting of 18 No. oo bare copper conductors. Car- 
penter enamel rheostats and Weston measuring instruments are 
used on this board. 

A view of the line is shown in Fig. 6, which was taken just above 
the power-house. The poles are all of cedar, 40 feet high, well 
pointed at the top. On the upper cross-arm are strung two * buck- 
thorn” wires for the protection of the circuits from lightning. These 
wires are connected together and grounded about every third pole, 
according to the location. The length of this pole line is two and five 
eighth miles. On the next three cross-arms are strung the 18 copper 
conductors, six on each cross-arm, all of the same polarity. On the 
lower cross-arm are strung the pressure wires and the telephone 
wires. A specially constructed large glass insulator is used on this 
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Fic. 1.—GENERATOR Room. 


At a point about three quarters of a mile from Mill No. 
hana wires (No. 4 B. & S.) are led to the synchronous motor which 
operates Mill No. 3. At this point, where tLe 
wires branch to Mill No. 3, all the conductors 

of the same polarity are bonded to- 


pole line. 


er 


gether. 

The conductors at the end of the 
line lead into a tower, of Mill 
_ No. 4, and from this tower go 
= to the transformer room 
in the basement of the 
mill, through an under- 
ground tunnel. In this 
tower are located the 
lightning arresters, 
which are of the ‘ G. 
E. type L, Form A.” 
This mill is 506 feet 
long and 128 feet wide, 
four stories high, 





and 
has a floor space of sev- 
en acres, approximate- 
ly. It is the largest 
cotton mill in the South, 
and .is among the 
largest mills in the 
world under one roof. 
It has a capacity of 55,- 
027 spindles and 1400 
looms, and will manu- 
facture a fine grade of 
cloth. 
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In the transformer room are located the transformers, all switches 
and other switchboard apparatus. The transformers are artificially 
cooled by an air-blast from two blowers, operated by two 5-hp 
motors. The motors on the different floors are supplied with cur- 


TRIPHASE GENERATORS 
750 KILOWATTS AT 3000 VOLTS 
167 REV. PER MIN, 
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Fic. 3.—PLAN oF PowER Howse. 


rent at a pressure of 200 volts, and are of the three-phase induction 
type, with no sliding contacts of any kind. These motors are bolted 
to the ceiling, thus saving much valuable floor space. 

In the basement there are two 50-hp motofs operating the blowers, 
exhaust fans, repair shop, etc. The first floor is devoted to weaving 
and picking. Inthe picker room (Fig. 8) are located four 75-hp 
motors, direct connected to counter shafts, and in the weaving room 
(Fig. 9) are four 110-hp motors, operating 720 looms on this floor and 
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680 on the second floor, there being also on the second floor five 
slashers. The carding room (Fig. 7) is located on the third floor, 
requiring for its operation three r1o-hp motors, and on the fourth 
story, which is the spinning room, there are eight 110-hp motors 
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(Fig. 10). The same plant also furnishes current for 1200 incan- 
descent lamps for lighting this mill, and current for operating two 
5-hp motors for driving pumps. 

The guaranteed efficiency of this plant, from the turbine shaft to 
the motor. shaft, is 80 per 
cent. and the regulation of 
the motors is guaranteed not 
to exceed a variation in 
speed of 2 per cent. 

In inspecting this mill, there 
are three facts which appear 
very striking to an engineer: 
First, that the largest belt in 


this mill, where 2000 net 
horse-power are utilized, is 
only eight inches wide; 






second, that the largest pul- 
ley is only thirty inches in 
diameter; third, that there 
are in this mill over a score 
of independent .sources of 
power, thus doing away with 
long lines of shafting and 
long, heavy belts. 

This company undoubtedly 
| adopted the best plan when 
| | they decided to use electrical 
| | transmission. After it had 
been determined to build this 
| new mill and to utilize for its 
operation the water power 
below the other mills, there 
were two methods 
attaining this end possible, 
and to choose the most practical and the most economical was 
the problem. These methods were: First, to locate the mill 
near the water power and use direct belt or rope transmission 
and second, to~ use electrical transmission, placing the mill in 
a convenient location and one that did not require excessive excava- 
tions. If the first method had been chosen, the extra expense neces 
sary for the excavations and foundations for this mill would have 
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* equalled two thirds of the cost of the whole electrical equipment, 





Fic. 5.—SWITCHBOARD. 


including the 400-hp synchronous motor for Mill No. 3 and the light- 
ing apparatus for Mill No. 4; and when to this cost of foundations 
and excavations are added the cost of building and maintaining a 
spur from the railroad about three miles long, we can see that in 
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point of first cost, the mill where it is now located cost practically A French Central Station. 
the same as it would have cost had it been situated at the water The central station of the Société du Secteur Electrique de la 


Rive Gauche commenced operations the beginning of January. 





Fic. 6.—Po.e LINrF. Fic. 7.—CarvinG Room. 


power. By placing the mill where it is now located, the tollowing The station is situated outside the walls of Paris, at Issy, on the 


advantages are obtained: banks of the Seine, the current being carried into Paris by two 
First: Proximity to theother mills, thus saving duplication of feeders of 20oomm?. These feeders divide at the junction of Boule- 
mill offices,. stores, churches, vard du Montparnasse and Boule- 


vard des Invalides, joining again 
at the junction of Boulevard St. 
Michel and Boulevard St. Ger- 
main. The cables carry a current 
of 3000 volts alternating, and are 
placed in direct contact with the 
earth. In the station there are 
three compound steam engines of 
700 horse-power each and 125 rev- 
olutions per minute. To each 
engine and between the two cyl- 
inders a Ganz alternator is direct- 
connected. Each alternator is of 
joo kw at 300 volts and a fre- 
quency of 42 periods per second. 
In time there will be 1o alterna- 
tors similar to these. 

The current is transformed to 


school houses and other mill vil- 
lage necessities. 

Second: The choice of the loca- 
tion of the mill, as in this case it 
is located in what is practically 
a level field, in close proximity to 
the railway and near the otber 
mills, 

Third : The saving of the an- 
nual consumption of 2500 tons of 
coal, costing approximately $9090, 
by the substitution of a motor for 
the engine in Mill No. 3. 

As an example ot the trens- 
mission and the proper sub 
division of power, the Pelzcr 
plant stands most certainly very 
high. Much credit is due for 





this radical departure in mill Fic. 8 —Picker Room. ; 110 volts by transformers in the 
work to the officers of the houses of the larger consumers, 
company, Capt. E. A. Smyth, president and treasurer; Mr. A. L the apparatus being in a closed room. There are besides four 
Blake, secretary, and Mr. B. F. Guy, superintendent, and to Messrs. transformer sub-stations from which are led bare secondary cables 
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Fic. 9. —WEAVING Room. Fic. 10.—SPINNING Room. 





Lockwood, Greene & Co., of Boston, mill engineers and archi- resting on porcelain insulators in cement conduits underneath the 
tects, who designed the plant, sidewalk, 












Cold Light. 


BY W. M. STINE. 

In looking over the field of probable advancement in applied 
science, two modes are discerned in which prophetic opinions may 
be cast. Some new discoveries may be made which will open up 
wider lines of research and utility, revealing possibly the existence 
of unthought-of forces or properties of nature. On the other hand, 
new and perhaps unexpected combinations of elements already in 
possession will result in rapid and certain advancement. Buta 
review of the present status shows that in spite of the multitude of 
glorious achievements, scarcely anything has been added to the 
anticipations of former times. What now exists was, as a rule, fore- 
seen in its elements; we have added not so much ideas as realization 
and certainty of thought. In forecasting the probable lines 
for future advance in applied science, it is well to profit by 
past experience, examine the elements already at hand, and endeavor 
to fit them together in new combinations. Narrowing prophetic 
opinion to the most important achievements tested by their probable 
influence on science and civilization, the subject of the economica)] 
transformation of energy into available power and cold light, seem 
pre-eminent. So much has been written on these topics that they have 
become hackneyed themes, but their importance is so great they 
merit constant consideration. The enormous waste involved inthe 
conversion of the latent energy of coal in power is clearly under- 
stood ; the great waste in all forms of artificial illumination is 
equally apparent, though less thoroughly understood. 

In short, all present forms of artificial lighting depend upon the 
self-same principle, in use from prehistoric times,—incandescence of 
finely divided solids. Nor is the universal medium, carbon, other 
than our remotest ancestors employed Advancement has occurred 
only in the methods for rendering carbon incandescent. Until the 
advent of electric lighting, all illumination was obtained from gas 
flames, whose principal light-giving element was glowing carbon. 
The main characteristic of a gaseous flame is its heat-producing 
power. A very minute portion of the heat is absorbed by any free 
carbon they may contain, thus affording light. The light from a 
gas flame may then be regarded as an accidental property, rather 
than a necessary one. From this view it is clear that a gas flame is 
an extremely wasteful light-producer. If illuminating gas be consid- 
ered, five dollars’ worth of gas burned yieldsapproximately one cent’s 
worth of light. This is the average record in the chapter of what 


may be termed accidental illumination. The advent of electric 
lighting marked an advance in method, not in principle. 
In the are and incandescent lamps is witnessed the 


most scientific method for rendering carbon incandescent ; yet the 
light produced is only a secondary result. The primary action of both 
types of lamps is the expenditure of energy in overcoming a resistance, 
with consequent conversion of electrical into heat energy, a portion 
only being effective in establishing the proper molecular activity for 
light radiation in a substance whose power of emission is very high. 
Both the are and incandescent lamps are in reality heaters and 
light-producers only to a limited extent. The light energy radiated 
from the incandescent lamp is variously stated to be from a fraction 
of 1 per cent. to 5 per cent.; of the arclamp, from 8 to 15 per cent. ; 
this of the total energy imparted to the lamp. Compared on the 
basis of total energy in the source, electric lighting is vastly more 
efficient than gaseous illumination. Briefly stated, light energy is 
always associated with a very great amount of unavailable heat 
ene ‘gy. Since light must in all cases be paid for on the basisfof 
total energy delivered, and further, that sources of energy are not 
inexhaustible, the problem of light unaccompanied with large heat 
wastes becomes a very serious one, and appeals to scientific and 
practical men alike. 

The logical method of dealing with a problem is to consider the 
necessities which originate it, the elements influencing its probable 
solution, and then the ability of combination to obtain the desired 
result. The necessity has been outlined, but the solution is still of 
the future. Itis of the greatest importance, then, to clearly grasp 
the elements entering :mto the probable solution. 

At the outset of such an investigation the question is confronted : 
What is ligit ? Of all-the answers attempted, but two have sur- 
vived. These are the electromagnetic, or ether-stress, and the 
mechanical, or ether-vibration theories. The first is based largely 
on mathematical analysis, the second on a wide range of experi- 
mental data. Very briefly stated in the electromagnetic theory of 
light, the ether figures as a highly elastic and perfectly rigid solid, 
capable of having stresses impressed upon it, but not of material dis” 
placement of any portion. A material body, such as a condenser or 
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Leyden jar, when it is rapidly charged and discharged with electrifi- 
cations of alternating signs, is supposed to impress upon the adja- 
cent ether alternating stresses of like periods ; these stresses are 
propagated radially with a velocity of 186,000 miles per second, the 
alternations of the stress occurring transverse to the radius of propa- 
gations. In this way a wave, resembling the ordinary sinusoidal 
alternating-current wave, is established. This conception agrees 
with experimental data, which shows beyond all reasonable doubt 
that light and heat waves are such transverse vibrations in the 
ether. 

The mechanical theory of light traces the origin of light waves to 
the rapid vibrations of molecules. Such molecules resemble a disc 
in motion rather than a tuning-fork, since no molecule is known 
which does not emit a greater or less number of waves of different 
periods. Waiving for the present an examination of how the mole- 
cules are set in vibration, such discs may be regarded as in rapid 
motion in a highly elastic, finely granular solid or jelly-like sub- 
stance, the ether. As the discs vibrate, they set up alternating dis- 
placements of ether particles, which are transmitted with the known 
velocity of light as transverse waves. Thetwotheories agree in point of 
velocity of propagation and wave forms, but differ in the nature and 
origin of light waves. According to the electromagnetic 
theory, only one form of wave is possible in the ether— 
the transverse. The mechanical theory necessitates the 
simultaneous production of both transverse and _ilon- 
gitudinal vibrations or waves, the two systems being at right angles 
in direction of propagation. This is apparent if a tuning-fork be 
imagined vibrating in a mass of jelly. At present but one form of 
ether-wave has been positively proven to exist—the transverse. 
It was on this fact that the electromagnetic theory was based, and 
the unproven presence of longitudinal vibrations has been the most 
valid argument against the mechanical theory. Should investiga- 
tions, now so universally carried on, prove with equal clearness the 
existence of longitudinal ether vibrations, the mathematical theory 
of light must needs be seriously modified, while the mechanical 
theory would be demonstrated beyond reasonable doubt. This 
matter has a most important bearing on investigations on the pro- 
duction of cold light, since if longitudinal vibrations exist, the ether 
must be considered granular, capable of at least minute condensa- 
tions and rarefactions, and not as a perfectly rigid solid. 

Experimental evidence has clearly established that light and heat 
are in transmission transverse ether waves, similar in form and dif- 
fering only in period. The period limits throughout which heat 
waves have been detected, lie between 100 x 10'* and 400 X 10"? per 
second; those waves whose periods lie between 400 X 10” and 
750 X 10! affect the sensory apparatus of the eye as light. Waves 
whose frequency exceeds the highest value noted are invisible and 
only produce effects which lead them to be termed actinic or chemi- 
cal rays. To produce cold light it will not suffice to merely set up 
transverse vibrations in the ether, but such vibrations must be 
strictly controllable within the limits of visible rays. 

Having determined the character and limits of the ether waves, the 
next inquiry will deal with the possible methods of impressing such 
disturbances on the ether. Broadly speaking, two such methods 
present themselves; one may be termed the intermediate, the other 
the «iirect. The former may be examined with confidence, since up 
to the present it has been the only available means for the produc- 
tion of light. Given matter and ether, how may the former - affect 
the latter? If we accept the ether as being finely granular and cap- 
able of slight displacements, waves in it can have but small ampli- 
tude, and can be established only through the agency of molecular 
and not molar masses. What may be termed the inertia-time-con- 
stant of a molar mass, however small, is yet too great to set up true 
ether waves; in such cases the ether must simply flow around the 
moving mass. As well might sound waves be attempted by mov- 
ing a door rapidly on its hinges. 

The problem narrows down, then, to the ultimate stable divisions 
of matter, the molecule, which is sufficiently rapid in its movements 
to exceed the inertia-time-constant of the ether particles, which thus 
suffer a true displacement rather than a movement of flow around 
the disturbing matter. Could the molecule be given a governadle 
period of vibration, would not the problem be solved? Take the 
carbon molecule, for example. Spectrum analysis shows such mole- 
cules vibrate as discs rather than simple tuning-forks; that is, though 
they possess a certain fundamental period, there are present 
with it a great range of harmonics. Spectrum analysis further 
shows that the molecules of the different elements do not 
possess an equal number of harmonics. Many impart to the 
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ether a very much smaller number of different “wave-periods 
than those of carbon. Extending this further, it might be sup- 
posed that some substances exist whose molecules are so little 
flexible that they possess but a limited range of periods. Sodium is 
such a substance, but the light it emits is approximately monochro- 
matic. But it must be borne in mind that to produce the usual illu- 
mination the substance must vibrate through about all the visible 
spectrum, just as carbon does, thus producing white light. Unfor- 
tunately, when energy is imparted to molecules to render them 
luminous, the greater part of the energy is radiated in waves of 
large amplitude and long period or heat waves. Light, so far as is 
known, is only the result of a molecular quivering established by 
impact or collision, so it would seem impossible on such lines to 
avoid heat waves. The problem for the future may then be briefly 
stated, to set up controllable molecular vibration without the inter- 
mediate collision or impact. This excludes the production of light 
by chemical means or methods involving fluorescence, or, as it is in- 
correctly called, phosphorescence. 

It must be further emphasized that tbe light-producing molecules 
must not be gaseous, but constituents of at least very minute parti- 
cles, since the total mass of a gasis too small to transform any con- 
siderable amount of energy or produce a light of much intensity. In 
illumination by fluorescence the vibrations are set up by impact of 
rapidly moving gaseous molecules on those of a solid. This gaseous 
bombardment only amounts to an attempt toshoot light into existence, 
and must necessarily be associated with a certain heat waste. On 
this point too much reference has been made to the glow-worm and 
firefly as ideal sources of cold light. In at least one system of so-called 
phosphorescent lighting the efficiency of insect generators has been 
attained; but in spite of the bolometric observations made on such 
creatures, we cannot but believe that in the production of their light 
they do emit orabsorbin their bodies a certain amount of heatenergy, 
and were these light sources increased in intensity to the candle-power 
of anarc lamp, they would be found to fall far short of the economical 
ideal of light production which we trust the near future holds in store. 

To summarize, if light is to be produced through the intermediate 
agency of molecular vibrations, these must be established by direct 
means rather than impact and collision. What are such available 
or direct means for transferring energy from a source to establish 
the requisite molecular vibrations? Our present knowledge indicates 
but two methods—the electrical and electromagnetic. Heat is 
excluded for the reason that it induces primarily only molecular 
trajectory motion, and the wave-period is ‘‘stepped-up” as the re- 
sult of impact. The electrical method would be along the line of 
rapidly alternating statical charges, accompanied by very high 
potentials. Should longitudinal ether vibrations be proven possible, 
one is: tempted to frame a mechanical theory of the possibility of 
inducing direct molecular vibrations, but our present knowledge of 
the ether scarcely justifies such procedure. The electromagnetic 
means might’ be employed along the line of rapidly pulsating or 
alternating fields, and here, too, a mechanical theory might be formu- 
lated which should attempt to explain diamagnetism and point out 
how such property might be available for the production of light. 

Our inquiry now leads us to a field in which there is much specu- 
lation and but little real knowledge, for here we treat of the direct 
and governable impressment of transverse vibrations on the etker. 
It has already been shown that it is improbable that tle ether may be 
affected by any mass of matter other than molecular in size, and that 
the available agencies for accomp,ishing this seem limited to electri- 
cal and magnetic forces. Why may not the mediate agency of mat- 
ter be avoided and the ether directly affected by these forces? Cold 
light being thus accomplished, what might we not hope for in influ- 
encing the properties of matter and chemical reactions? To recur to 
the electromagnetic theory of light, it is supposed that a charged 
body stresses the ether in its vicinity, and let it be granted that this 
stress consists inatrue displacement of ether particles. If such 
charge be rhythmically alternated, we are led toconclude that a true 
transverse vibration is impressed on the ether. It would thus appear 
that the light problem would be solved could these alternations 
of charge occur with the required frequency of light 
waves. A Leyden jar, in discharging, furnishes us _ with 
the necessary series of alternating charges, but the period 
of such alternations is dependent upon the _ time-constant 
of the jar. In short, the Leyden jar, to produce the required 
light vibrations, could possess but molecular dimensions. Seemingly 
an insurmountable barrier is met here, but probably the obstacle is 
in our ignorance rather than existent in nature. We know 
scarcely anything of what constitutes the phenomena involved in 
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imparting an electrical charge toa body. To speak of it as a mere 
ether stress seems but to be giving a mere name to our ignorance. 
Shall we, then, deal with such matters as if something wholly apart 
from demonstrated phenomena? To do so would be to violate the 
development of science. A more rational procedure would be to 
consider the actions involved in charging and discharging a body as 
mechanical in nature, thus bringing them within the power of our 
analysis. Starting with the ether, which is at most slightly 
compressible, it does seem as if a_ satisfactory mechanical 
theory could be framed to account for the phenomena of charged 
bodies. With this in possession, we may yet find means to alternate 
molecular charges. The same observations may be applied to elec- 
tromagnetic actions, for these yield readily to mechanical analysis. 

Unless the production of cold light is to be stumbled upon by mere 
accident, its scientific accomplishment must be preceded by satis- 
factory theories of the mechanical relations in the phenomena of 
charged bodies and electromagnetism. Granting that magnetic 
lines of force are ether vortices, and that an electrical cur- 
rent flowing in a conductor possesses a rotation, a most satisfactory 
mechanical theory of magnetism can be evolved.* In this connection 
it has occurred to the writer to investigate the atomic mass of the 
elements to determine the probability of magnetic property being 
a function ofthe mass. The limits of the present article will only 
permit the merest mention of the results. 
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If we adopt the atomic weight of 56 as the mass with which 
magnetism is most pronounced, the magnetic property of asubstance 
would be determined by its approach to this atomic mass, or, as in 
the case of oxygen, to some periodic function of it. By the extension 
of the mechanical relations here suggested, the phenomena of dia- 
magnetism seem to find a rational explanation. 

Does the problem of the controllable production of light seem hope- 
less? In the light of present achievements it does not. The con- 
summation may be a matter of only afew, or perhaps of many, years, 
but its ultimate accomplishment seems almost a certainty. 


A Modern Central Station. 


An interesting paper was read before the New York Electrical 
Society, on Feb. 26, by Mr. John W. Lieb, Jr., on ‘‘ The Generation 
and Distribution of Current by an Edison Station,” which also 
included an account of the growth of the New York Edison 
Illuminating Company’s systems from the commencement. 

Mr. Lieb emphasized the fact that in the modern central station 
the problems within the station—problems of generation or manufac- 
ture—are in mechanical rather than electrical engineering. The 
best types of multi-expansion condensing engines rarely transform 
more than 15 per cent. or 16 per cent. of the heat energy of the coal 
into dynamic energy, and, in the common forms of non-condens- 
ing engines, not more than 6 per cent. of the coal energy is avail- 
able at the fly-wheel of the engine. Under the conditions found in 
most electric light stations, these efficiencies cannot be approached. 
Taking into account the variable loads on engines and _ boilers, con- 
densation in steam pipes to the powef required for the auxiliaries, 
with the other losses, the total efficiency of the transformation into 
electric current seldom, if ever, exceeds 8 per cent., and is usually 
not greater than 3 per cent. 

The electrical efficiency of the best types of dynamos of the size 
used in the larger stations is seldom less than go per cent., and, in 
the larger sizes, is as high as 96 percent. These efficiencies dimin- 
ish but little under the partial loads ordinarily carried in a well-de- 
signed station having generating units of several sizes to maintain a 
high ratio of capacity to output. With the generators at the Duane 
Street station it is possible to obtain a ratio of output to dynamo 
capacity in operation of g2 per cent. between the hours of 9 a.m. and 
6 p.m.; during the 24 hours this ratio is reduced to an aver- 
age of 85 per cent. as the smallest unit available has a capacity con- 
siderably in excess of the requirements during the minimum hours 

It is safe to say that of the energy delivered to the engine shaft, 
from 75 to 85 per cent. in the smaller stations, and from 85 to go per 





* See paper by the author on “ Magnetic Mechanism,” Electrical Age, Feb. o. 
1895. 
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cent. in the larger, is delivered as electrical energy to the switch- 
board, including losses due to the inefficiency of the dynamos, in the 
leads to the switchboard, in the contacts, etc. It is evident, there- 
fore, that the losses due to the inefficiency of the electrical apparatus 
in the station are small as compared with those due tothe inefficiency 
of the apparatus engaged in the conversion of heat energy into dyna- 
mic energy, and in the auxiliary apparatus the great problem in the 
mechanical operation of a station is to reduce these losses to a mini- 
mum, approaching as nearly as possible the conditions of maximum 
economy—the coal consumption, per unit generated, approaching 
what its value would be if the whole station were operated at the 
load of maximum efficiency for the 24 hours. 

The problems which are more specifically electrical in their nature 
are those connected with the delivery of the current from the switch- 
board into the system of mains and feeders which distribute the 
current to the consumer's premises and its transformation there in 
the form of energy desired. 

The loss of energy in the conduction of current from the switch- 
board to the point of consumption depends upon the factors, current, 
pressure, sectional area of conductors, and their length. For each 
particular case there exists a fairly definite relation, from which, 
given the cost of producing the current, the average use of current, 
or the load factor, the distance to the point of consumption, and the 
cost ot the conductor per unit area, the most economical section can 
be determined. It would, of course, be out of the question to make 
this calculation for each consumer, or group of consumers, but it 
must be taken into account when it isa question of supplying current 
at considerable distances from the Erroneous ideas are 
held as to what the actual losses are in a network of feeders, mains, 
and services distributing current from an Edison station. 


station. 


It may 
be interesting to note that the drop of voltage, due to resistance of 
conductors between the switchboard and the consumer’s services, on 
the Edison system in New York amounted to an average of 7 per 
cent. during 1895. To this should be added an average drop of 2 
per cent. to 24% per cent. on the consumer's wiring between the serv- 
ice and thelamps. This drop has been reduced considerably, as 
well as the investment cost for conductors, by the use of two or 
three ‘‘bus”’ pressures in the modern station, grouping the distant 
or heavily loaded feeders on the ‘‘bus” carrying the high voltage, 
and the short or lighly loaded feeders on the low ‘‘bus.’”” The same 
result is obtained by the use of a ‘‘ booster” inserted in series with 
the feeder, which adds to the ‘‘bus” pressure the voltage necessary 
to overcome the drop. 

Notwithstanding the much-talked-of leveling of the station load 
curve due to the installation of motors, it will be found that as a 
station increases in capacity the ratio of maximum load at any time 
to the total connected installation will continue to fall. There is a 
limit, of course, beyond which this decrease is not likely to go, de- 
pending largely on the further uses to which electricity will be ap- 
plied. 

In an industrial district, where the motor load is heavy nearly all 
day, the lighting load is comparatively light, except during the Win- 
ter, when darkness sets in early, and the motorand lighting loads 
overlap. In a district of this kind, moreover, there is but small de- 
mand for light at night. In a residential or shopping district, on the 
contrary, the motor load is of less importance, and the lighting load 
becomes great immediately upon the approach of darkness, reaching 
a maximum in the evening and extending some into the night. 

These characteristics are clearly shown by the load curve of the 
First District, extending from the Battery to Fourth Street, and also 
by the load curve of the Second District, extending from Fourth 
Street to Eightieth Street on the East Side. Inthe First District 
motors represent nearly 42 per cent. of the total installation, and the 
output to motors during last year was nearly 45 per cent. of the total 
output of the district. The ratio of maximum load at any one time 
to connected installations varied from 2t per cent. in Summer to 38 
per cent. in Winter, the load factor—the ratio of average load to 
maximum load—averaging about 26 per cent. during the entire year. 
In the Second District the motors represent only 17 per cent. of the 
total installation, and the current delivered to them during the year 
represents only 16 per cent. of the total output of the district. Yet 
the percentage of maximum load to connected installations varies 
from 161¢ per cent. in Summer to 38 per cent. in Winter, while the 
load factor exceeds an average of 30 per cent—more than 4 per cent. 
higher than the average of the First District. 

It is interesting to note that the daily average use of each incan- 
descent lamp installed is almost identical with the daily average use 
per rated horse-power of motors installed. This fact, if taken alone, 
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would be misleading ; it should be remembered that an incandescent 
lamp is used at its full candle-power, whereas the current consumed 
by the motors will average less than 4 or % their rated capacity. 

Although motor service is, on the whole, advantageous, a station, 
owing to the long average use in proportion to the time of maximum 
current demand, can, therefore, be sold at a considerably less- 
ened rate than in the case of arc or incandescent lighting, but it is 
not an ideal service. This is due to the fact that the motor load 
overlaps the period of maximum demand for lighting, and, there- 
fore, becomes part of the maximum load on the station, for which 
generating and distributing capacity must be provided. The ideal 
service for leveling the load curve, which all station managers are 
striving to do, is one which ceases before the time of maximum 
lighting, and which would not, therefore, call for additional and 
special investment. It is hoped that some such application may 
appear in the many uses which are being found from time to time 
for the electric current. 


Public Electrical Enterprises in Massachusetts. 


From a comprehensive paper read March 5 by Mr. Everett W. 
Burdett before the Electric Potential Club of Boston, on ‘‘ The Legal 
Status of Electrical and Gas Enterprises in Massachusetts,’’ we 
extract the following statistics relating to the public electrical enter- 
prises in the State of Massachusetts: 

There are 60 electric lighting companies with an aggregate capi- 
talization of $46,237,400, and a bonded indebtedness of $4,554,531, 
making a total of $13,791,931. 

There are 75 street railway companies, most of which are operated 
by electricity, with a capitalization of $27,906,685, and a bonded 
indebtedness of $22,284,500, making a total of $50,191,185. 

The telegraph and telephone companies actually operating in 
Massachusetts, with the exception of the Bell Telephone Company. 
whose operations are not local and which does not use the public 
streets in the prosecution of its business, are not organized in that 
State, though the subsidiary companies which merely hold the loca- 
tions used by the other companies are domestic corporations. The 
amount of their capital employed there actually cannot be ascer- 
tained readily from official sources. But the following figures, 
furnished by the attorney of the New England Telephone & Tele- 
graph Company, are interesting in this connection: 

The total amount invested in the telephone industry in New Eng- 
land is $16,800,000. The mileage of telephone wire in New England 
is 94,328 miles, of which 28,522 miles are underground. There are 
42,217 exchange subscribers in a population of 4,700,000. 

The following comparisons are interesting and instructive in this 
connection: 

In France, with a population of over 38,000,000, there are only 30,- 
ooo subscribers. In Great Britain, with about the same population 
as France, there are 75,200 subscribers. In Germany, with a popu- 
lation of nearly 50,000,000, there are 83,400 subscribers. From 
which it appears that France, with more than eight times the pop- 
ulation of New England, has a smaller number of subscribers; and 
Germany, with over 10 times the population, has only twice as 
many subscribers. 

Excluding telegraph and telephone companies for the reasons 
above stated, and taking account only of the lighting and street 
railway companies, there is a total investment in Massachusetts of 
the enormous sum of $84,926,096. 

Some idea of the extent of the business done and the service given 
by these companies in the geographically small State of Massachu- 
setts may be gathered from the following figures relating to electric 
enterprises only: 
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17,293 

v sg “ Incandescent 1AWMIDEs....s-creccccsccevecese 444,991 
(Private 431,826, public 13,165,) 

Number of power motors (not for street railway service) .... 3,481 

Horse -power of power MOtoTS ADOVE........ccceeeeceeeseeeerere 10,925 


Amount of street railway trackage..... ..... ° 


a“ or “ a“ 


- ++e1155 miles. 
operated by electricity...1002 ‘ 
“ee “ “i “ s“ horse-power 


Number of cars operated by electricity......cccesssccsecsseees 


3431 
* ‘** electric motors for propelling cars ..........+.00+. 4704 
Horse-power of motors above (estimated).........4.ssee000- 129,360 
Number of horses in use in 1895..... Peaneaae bays ebd ada teaaiiea se 1436 
" - - om Bi vesonss pastes wobbinndacadsc oa'edes 11,874 
Number of passengers Carried in 1895.........scsecceccesccccecs 2591794, 308 
“ “ us by horse-power only in 1888.... 134,478,319 


(or an increase of about roo per cent, in seven years.) 
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Notes on Accumulator Testing—Il!.* 


BY CARL HERING. 

It is always preferable to use a batch of accumulators as the source 
of current for charging, as the readings are then more nearly con- 
stant ; two cells in series and two in multiple, of the same size as the 
cell to be tested, will be found very convenient. A steady source of 
current of considerably higher voltage and a large resistance in series 
with the cell will also be found very good. 

If two or more like cells are to be compared, it will save much 
trouble and be more accurate if they are tested in series, cutting out 
each one as it is discharged or charged ; the voltages should then be 
measured at the terminals of each cell. They should never be tested 
in multiple arc unless their average is what is wanted, but as one of 
them may then discharge more rapidly than the other, the average 
is not a correct indication of the behavior of that type of cell. If 
two cells are to be compared, some factor must be made the same in 
both, especially if they are of two different types, sizes or weights ; 
among these factors are the rate in hours, the discharge in watts per 
pound, amperes per pound, or either, per dollar of cost price, the 
watt-hours per pound, the ampere-hours per pound, or either, per 
dollar of cost ; the choice will depend on which the most important 
factor is for the particular comparison. 

The time interval at which readings are taken depends on the rate 
in hours, as also on the steadiness of the source of current, and on 
the reliability of the measuring instruments. If the source is nota 
steady one, or the instruments sluggish, the more frequent the read- 
ings the better, but for good conditions such a time interval as will 
give about 20 readings will in general give sufficiently accurate 
results. 

It is well to take a voltage reading on open circuit just before 
starting the test, as this sometimes serves as a guide, the voltage 
being often a very good indication of the condition of the cell, 
although not an infallible one. The open-circuit voltage may also 
be measured occasionally during the test by momentarily opening 
the circuit. Such a reading, together with the preceding one for the 
closed ci:cuit (not the subsequent one), enables one to calculate, 
roughly, the internal resistance, but this is of comparatively little 
interest, as it is the total loss or rise of voltage and not that due to 
the resistance alone which is important in accumulator work. 

A good, reliable voltmeter should be used, as the voltage is such 
an important indication of the condition and behavior of an accumu- 
lator. It should be connected to the lead terminals of the cell and 
not to a part of the maincircuit leading to them, nor to the coupler, 
as there is often a rapid fall of voltage in the circuit which should 
not be credited to the cell. The ampere and voltmeter should not be 
too close together, as they may affect each other's readings. The 
ampere-meter should be connected as closely as convenient to one ter- 
minal, so that the leakage, if any, passes through the ampere-meter 
and is included in the reading. Whether there is leakage may be 
found by connecting the voltmeter between the ground and each ter- 
minal in succession ; the one at which the deflection is /eas?¢ is the 
one nearest the leaky end ; but there is generally no good reason 
why a cell should not be well insulated for a test. It is well to make 
the connections with the instrumenis so that only one change in the 
circuit, namely, the cutting in or out of the source, is necessary for 
passing from the charge to the discharge, not only to save time but 
to be sure that no mistakesoccur. Care must in that case be taken 
to reverse the terminals of the ammeter before closing the circuit. 

It is very convenient to use an ordinary cheap clock, which can be 
set to the beginning of an hour, say to 12 o'clock, when a test is 
started, as the readings will then be taken at definite marked points 
on the dial, and the record will give the time intervals directly with- 
out calculations, and therefore without introducing that source of 
error. For very rapid discharges the clock should have asecond hand. 
The time of the day should also be noted, so as to show the time in- 
terval between two tests. 

The records should contain a column for the time readings (or two 
columns if no special clock is used) for the amperes and the volts, 
a blank column for the computed ampere-hours and watt-hours, in 
case the current varies considerably, and a column for remarks, in 
which the specific gravity, temperature, gassing and other observa- 
tions may be noted. If one is not sure that the density and amount 
of the liquid are correctly proportioned to the capacity, then the 
specific gravity should also be measured occasionally. 

If the current has been kept constant, the calculations consist of 
nothing more than an averaging of the volt readings, and the calcu- 
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lation of the total ampere-hours, watt-hours and efficiencies. If the 
currert has varied greatly, it may be necessary to calculate the watt- 
hours for each two successive readings and then average them, de- 
pending on the accuracy desired. For short discharges, as also for 
charging at greatly varying currents, it is often convenient to use 
ampere-minutes, reducing only the final results to ampere-hours. It 
is important to remember that an average of the readings will be 
correct only when the time intervals between the readings are all 
the same. Should a reading have been missed it must be interpo- 
lated before taking the average ; intermediate reading must be 
dropped in averaging. If the final reading is for an odd period, 
average the regular readings and then add the few odd ampere or 
watt-hours, obtaining the mean voltage by dividing the total watt ! 
hours by the total ampere-hours, or the final odd reading may be 
given its correct value in averaging if the method of doing so is well 
understood. If there are, say, 20 time intervals, there will be 21 
readings, including the one at the start. This first reading should 
not be omitted in taking the averages, andif it is not reliable, as 
may often be the case, it can be taken from the curve with sufficient 
accuracy. In general, if a reading is missing or is uncertain, it is 
better to take it from the curve than to omit it in averaging. 

The efficiencies should always be calculated for both the ampere- 
hours and the watt-hours by dividing those of the discharge by those of 
the charge, and multiplying by too. When the current is the chief 
factor, as in constant-potential systems, the ampere-hour efficiency 
may be the more important, but when it isa question of the energy, 
the watt-hour efficiency is the chief one to be considered. There is 
besides this a third efficiency, which is seldom calculated, but 
which is nevertheless of some interest and serves also asa single 
check on both of the others; this is the efficiency in volts and is equal 
to the mean discharging voltage divided by the mean charging volt- 
age, and multiplied by too. When compared with the ampere-hour 
efficiency, it shows at once whether the loss in watt-hours is mostly due 
to a lack in retaining power of the active material, to leakage and 
gassing, or whether it is due chiefly to internal resistance and polari- 
zation, and therefore this volt efficiency serves as a rough indication of 
the cause of the lost energy. The volt efficiency multiplied by the 
ampere-hour efficiency and divided by too must equal the watt-hour 
efficiency, thus serving as a check on the calculation of the two 
latter. 

As the source of current in an accumulator plant must be able to 
generate the highest voltage at the end of the charge, and as the 
lowest voltage at the end of the discharge must still be high enough 
for the incandescent lights, motors, or whatever the power is to be 
used for, it follows that these two voltages are very important and 
should be noted; the number of regulating cells, the capacity of the 
regulator and the E. M. F. of the generator all depend on them. 
If the cell is forced too much so as to get the greatest storing 
capacity the difference between these two voltages may become 
quite great, necessitating a large amount of regulating; it may, 
therefore, be better, in some cases, to reduce the capacity by short- 
ening the charges and discharges and thereby diminish the amount 
of regulation which is required. 

As the curves drawn through the plotted results show so much 
more at a glance than columns of numbers, it is much better to draw 
these, at least for a few of the more important tests. The most use- 
ful among them are the curves showing the rise and fall of the volt- 
age during charge anddischarge. In these the horizontal distances 
are usually made to represent the time and the vertical ones the volt- 
age. The latter should begin at the lowest voltage, say at 1.7 
instead of at zero, as this will magnify the curve in that direction. 
To begin at zero and use a short vertical scale will give an attractive- 
looking horizontal curve, which may be well suited for advertising 
catalogues, but is of little use to the engineer and of no use to the 
constructor. The vertical-scale units should be large and the hori- 
zontal ones small, so as to get a decidedly inclined line. 

Portable cells, or in general those in which the weight 1s impor- 
tant, even if they are of different types, sizes or voltages (as for 
instance the copper-zinc, the lead-lead, and the lead-zinc cells), may 
be compared with each other if the vertical scale is made watts per 
pound, instead of volts. The curves thus obtained are quite similar 
in outline to the volt curves, only that the vertical distances for each 
will be different, even though the voltages are the same. Such a set 
of curves may be made to include the capacities also, and thereby 
become much wider in their scope, as it is very important to be 
able to connect the capacities with the respective powers in watts. 
To do this the curves are continued to the left across the zero 
line, as horizontal lines, the /engths of which are made equal to 
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the respective capacities in watt-hours per pound (not simply in 
watt-hours). If sucha set of curves and horizontal lengths are drawn 
for a single cell, the weight may be omitted in both, as it is constant ; 
the vertical distances will then be watts, and the horizontal distances 
to the left watt-hours. 

Other interesting and instructive curves are those showing the 
relation between watt-hours and time, ampere-hours and time, watt- 
hours and watts, and ampere-hours and amperes, all of which have 
already been referred to above. 

(Zo be continued.) 


Fly-Wheel Accidents. 


To the Editor of The Electrical World: 

Sir :—The criticism offered by ‘‘ Engineer” in your issue of Feb. 
22 on the subject of ‘‘ Fly-Wheel Accidents” shows that he did not 
understand my statements published in the issue of Feb. 8. He is 
particularly in error in his statements concerning the armature 
reaction of dynamos running as motors. 

My statement was to the effect that armature reaction in a dynamo 
running as a motor and having a dynamo lead would tend to 
strengthen the fields. The reason for this may be seen by studying 
the accompanying diagram. The total effect of armature reaction 
may be considered as the resultant of two components: first, a cross- 





magnetizing effect, or one which tends to send lines of force in a 
direction at right angles to those of the field ; and second, a mag- 
netizing or demagnetizing effect, as the case may be. 
Suppose the diagram to represent a loaded dynamo. The brushes 
are given a forward lead to 4 and C in order that commutation may 
take place in the fringe of the field. That part of the armature 
winding included between points 4 D and & C can evidently have 
no effect on the field except that of distortion; but the parts between 
points A Band C Pare working in direct opposition to the field. 
Now, without changing the lead of the brushes, consider this 


dynamo to be running asa motor. The current is reversed through 


the armature, and consequently the cross-magnetization due to parts 
A Dand B Cis reversed, but its only effect is to saturate the pole 
tips opposite to those saturated when running as a dynamo. But 
the portions 4 Band C D are tending to strengthen the field. 

Itis also evident that armature reaction, either magnetizing or 
demagnetizing, grows less as the brushes approach the neutral 
diameter X Y. This reasoning leads us to several conclusions, 
among’ them the following : 

The greater the forward lead on a compound dynamo, the less it 
will over-compound. 

A shunt dynamo run with a backward lead may be made to over- 
compound without the useof series coils. The reason for not over- 
compounding dynamos in this way is the consideration of sparking. 

A shunt motor run with a backward lead will speed up as the loag 
goes on, and run with a forward lead will slow down as the load 
goes on. 

A motor may be run without any field, except that induced by the 
armature, if the brushes are given a sufficient lead. It will act like 
a series motor having few turns on the field. The direction of rota. 
tion will be such that the brushes will have a forward lead. If 
‘« Engineer” will investigate, he will find all these statements to be 
true. So much for generalities. 

Now let us apply this reasoning to ‘‘ Engineer’s”’ particular case. 
‘‘Engineer’s” method of reasoning seems to be as follows: ‘‘ This 
theory carried out means that bucking is an impossibility. But 
bucking is possible; therefore, there is something wrong with the 
theory.” This result does not necessarily follow. Bucking is quite 
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possible, and in some stations is quite probable, but not on account 
of armature reaction, as ‘‘ Engineer” suggests. Applying the above 
theory, we find that if ‘‘ Engineer” runs his dynamo with a forward 
lead, as he doubtless does, armature reaction strengthens the field in 
case a dynamo runs as a motor. With equalizers of 
no resistance, bucking would be an impossibility. But, 
unfortunately, equalizers have _ resistance. Two hundred 
feet of leads—allowing 300 amperes to a No. oo00 wire—will 
have a resistance approximately equal to that of a well-designed 
series coil. That is to say, if the leads have to run a distance of 200 
feet to the switchboard, one third of the current running a bucking 
dynamo will pass backward through its series coil, considering no 
external load. In most cases, this would be enough to overcome the 
magnetizing effect of the armature. In some stations the leads are 
even longer than this, causing still more current to flow backward 
through the series coils. It is probable that this is the case with the 
dynamos which ‘‘ Engineer” cites. It may be further said that it is 
the function of an equalizer to prevent bucking, and where it is not 
prevented the equalizer cannot be properly installed. When the 
leads to the switchboard are necessarily very long there are two ex- 
pedients that may be employed: The cross-section of the equalizer 
lead may be increased and reduced in resistance; or, resistance may 
be introduced into the positive lead. Each has the same effect—to 
prevent current from being shunted backward through the series 
coil of a bucking machine. Paut M. LIncoLn. 
NriAGARA Fatts, N. Y. 


Standard Electrical Rules. 


To the Editor of The Electrical World: 

Sm :—On behalf of the Committee of Standard Rules for electrical 
construction and operation of the National Electric Light Associa- 
tion, I wish to state that, after mature deliberation, it has been 
decided to extend an invitation to the Underwriters’ National Elec- 
tric Association to send a delegate to the joint conference to be held on 
March 18and1g. Thisassociation has been added to the list published in 
the recent issue of your journal, of 11 organizations already co-operating. 
Our committee was led to this action, which has been under consid- 
eration for some time past, by reason of the fact that they felt that, 
while the insurance interests of the country would be ably taken care 
of by the representative of the National Board of Fire Underwriters, 
and although they realized that the Underwriters’ National Electric 
Association acts merely in an advisory capacity, being composed of 
the electrical inspectors from all parts of the United States, and 
having no authority in itself asan association, yet so closely were 
they identified with the preparation, endorsement and enforcement 
of rules for electrical construction and operation, and so alive to the 
practical questions which would come before the joint conference, 
that the committee felt it advisable to extend an invitation to their 
organization to send an official delegate on the same par with the 11 
other interests already invited. 

Following is a list which has been prepared of complimentary 
delegates to be invited to the joint conference in an advisory capac- 
ity; but solely as individuals and not as representing any associa- 
tion or manufacturing interests. These gentlemen, by reason of 
their experience, the nature of their occupation, their identification 
in the past with work such as the proposed joint conference will con- 
sider, together with their prominence in electrical engineering mat- 
ters, have been considered by the committee as likely to lend valu- 
able advice and additional strength to the joint conference: Wm. 
MacDevitt, inspector Board of Fire Underwriters, Philadelphia, 
Pa.; A. E. Kennelly, consulting engineer and expert, New York: 
W. J. Jenks, electrical engineer and expert, New York; A. H. Hen- 
derson, Chief Inspector Fire Department, New York; Morris W. 
Mead, Superintendent Bureau of Electricity, Pittsburg; Prof. 
Wm. A. Anthony, consulting engineer; E. H. Johnson, New York: 
S. E. Barton, New York; E. V. French, inspector Factory Mutual 
Fire Insurance Company, Boston. 

The committee has in preparation a transcript of the various codes 
most extensively in use, and this, in a convenient and compact form, 
will be in the hands of each delegate prior to the meeting, at which 
meeting a large amount of additional matter bearing upon American 
and European practice will be available, and it is the intention that 
in the consideration of the various rules presented at the joint con- 
ference, the decision as to what shall be adopted for the national 
code will be governed solely by the law ot the ‘‘survival of the 
fittest.” Wo. J. Hammer, 

New YorK. Chairman Com. N. E. L. A. 
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LIGHTS AND LIGHTING. 


The Electric Arc. HERTHA AyrRTon. Lond. £Ziec., Feb. 21; the con- 
clusion of her long serial (see Digest, Jan. 4).—The ratio of the power 
expended in the silent arc and the power developed by the generator is 
discussed at some length; in the former installment of this serial she 
showed that this ratio would have the greatest value under certain con- 
ditions, but one is not free to choose the variables in this way; in the 
present portion she considers each of the three quantities, the E. M. F. of 
the generator, the current and the length of the arc, as being fixed in 
turn and then considers under what conditions this ratio, that is, 
the voltage at the terminals of the lamp divided by the voltage of the 
generator, will be greatest in each case. With a fixed voltage this ratio 
is greatest when the current is the largest that can be maintained through 
a silent arc of the greatest length; the equations for each case are given. 
When the current is fixed the ratio is greatest whatever length the arc 
may have, when the smallest E. M. F. is used that will send this current 
through that length of arc, and when the line represeniing the resistance 
is a tangent to the curve connecting the voltage at the terminals and 
the current for that length of arc; when the current is fixed the 
conditions are that the arc shall be the shortest that will emit 
the desired light, that the E. M. F. of the generator shall be the smallest 
that will send the current through this arc, and that the external resist- 
ance shall be such that the line representing it will be a tangent to the 
curve for this arc at the point where the current is the fixed amount, 
consequently the resistance must be the smallest with which the fixed 
current will flow through the shortest length of arc. When the external 
resistance is the fixed quantity, the ratio will be greatest when the arc is 
the shortest that will give the desired amount of light, when the current 
is the smallest that will flow through this length of arc with the given 
resistance in circuit, and when the voltage of the generator is the 
smallest that will maintain that current under those conditions. A few 
examples are worked out to illustrate the application of the foregoing 
methods of obtaining the greatest value of that ratio; the direct appli- 
cation of the formulas give results which cannot actually be used, but 
will serve as guides in the choice of the actual value; in the case of two 
lamps in series on a 110-volt circuit, the length of the arc will be 2.5 mm» 
the current 14 amperes, the resistance 0.6 in series with each lamp and 
the value of the ratio will then be 0.85, which means that 85 per cent. 
of the power developed by the dynamo will then be expended in the lamp; 
when the lamps are all in series, she assumes a current of 10 amperes and 
3 mm for the best length ; the direct values found from the equation give 
results which cannot be used, as the arcs would be too unsteady, but they 
will serve as guides ; for the best figure she finds that the voltage at the 
terminals of the lamp and resistance in series, is 60, the resistance will 
then be 1.06 and the ratio 0.82 (the true series system used in this coun- 
try, in which no resistance is placed in series with the lamp, is not dis- 
cussed ; presumably the case which she refers to is that of a number of 
lamps in series run from constant potential mains). The smallest resist- 
ance that can be placed outside of a silent arc with given carbons is then 
discussed ; she finds that when the arc is silent and its length is fixed, the 
smallest external resistance that can be used with any current varies 
inversely as the square of that current ; from this it follows that with 
a fixed length of arc, the larger the silent current the smaller is the 
smallest external resistance, and, therefore, the smallest resist- 
ance is the smallest with which the largest silent current will 
flow ; formulas are given, and it is shown that in order to maintain a 
silent arc at all, the total resistance external to the arc cannot have less 
than a certain minimum value which depends solely on the carbons used. 
The equation of the hissing curve is discussed briefly; it is shown that 
there is a maximum current with which a silent are can be maintained and 
any current greater than this will cause the arc to hiss however long it 
may be; it appears that whether the carbons be cored or uncored the fall 
of voltage that takes place when the arc changes from a silent to a hiss- 
ing one, is constant for any given carbons, that is, itis independent of the 
length of the arc and the current that causes hissing; the rise of voltage 
when the arc suddenly becomes silent is not quite as great as the pre- 
vious drop was, the difference being of half a volt toavolt. The distri- 
bution of potential in the arc or the true shape and size of the arc, have 
not been touched upon, but she hopes to publish the results of many 
experiments soon. 


Arc Light. Arons. Zeit. f. Beleucht., Feb. 20; an abstract of some 
length from the Wied. Ann., Vol. 57, p. 185.—He describes experiments 
made to determine whether there is a counter E. M. F. in the arc. 
Stenger some time ago connected a galvanometer in series with the arc, 


and arranged it that the needle could deflect only in the opposite direc- 
tion to that produced by the original current; on short-circuiting the dy- 
namo no deflection was produced in the galvanometer by the action of 
the supposed counter E. M. F.; when some accumulators were put in 
circuit, which were charged by the original current, they produced a 
strong current under the same circumstances; he considered this a proof 
that there was no counter E. M. F.in the arc. Arons considers that this 
is not conclusive, as he did not find the limit of the E. M. F. of the battery 
which the voltage must have to produce the currents between the car- 
bons; the present researches were made to find this limit; that there was 
such a limit, he concluded from the fact that an alternating arc between 
the carbons was possible. With a resistance of 0.4 ohm, 18 volts of the 
accumulator battery was necessary to produce a deflection of the 
galvanometer, that is, to pass a current through the gaseous space 
between the carbons; to produce an arc in the opposite direc- 
tion 30 volts were required, but the are continued only for a few 
seconds; for a continuous are 7o volts were required; he concludes 
that there is a counter E. M. F. which vanishes very rapidly; from 
measurements of the current and voltage of the arc after a short circuit, 
which showed a voltage of 10 to 14 less than that of the accumulator, he 
determines the counter E. M. F. of the arc (the value of which, however» 
is not given in the abstract). With metallic electrodes he could not ob- 
tain any signs of a momentary current after short-circuiting, even though 
the voltage of the battery was 76; from this he concludes that an alter- 
nating arc between metallic electrodes was not possible, assuming that 
the voltage did not reach that required for sparking across; with voltages 
of 240 to 360.and a frequency of 200 and electrodes of various metals only 
a short, sharp spark could be produced; for distances even much smaller 
than o.1 mm no sign of acurrent was found. Between the carbon and 
metallic electrodes an alternating arc can be maintained, the light from 
which shows the lines of that metal in the spectroscope. He concludes 
that as the heat conductivity of the carbon is less than that of the 
metals, its temperature on striking the arc is higher, and that between 
glowing electrodes a current will be produced even with comparatively 
low voltage; it is possible that these weak currents allow the arc to con- 
tinue; metals produce only their own vapors, while carbon gives off gases 
which will probably last longer than the vapors of the metals; the prod- 
ucts of the carbon are gaseous, while the metallic electrodes are soon 
covered with oxidizing, non-conducting layers which probably act to pre- 
vent the arc from re-lighting. 


TRACTION. 


Electric Traction and Telephonic Distribution. Kovsen. Lond. Zlec., 
Feb. 21.—A communication replying to the article by PRELLER, which 
was abstracted in the Digest, Feb. 1. It is claimed that most of the con- 
clusions made in that article are incorrect and misleading; the method of 
suspending the contact wire on railways has nothing whatever to do with 
the telephonic disturbances; it is perfectly immaterial whether the wire 
clamps are soldered or whether they are mechanical clips; or whether the 
wire is smooth or rough, old or new; none of these conditions affect the 
well-known continuous sounds produced in telephones; the sounds would 
not be continuous if produced by interruptions of the current, such as 
caused by these conditions. The statement that trolley contacts cause 
serious trouble in telephone circuits while sliding contacts do not, has no 
foundation in fact, and is in contradiction to well-known facts; the 
shape of the contact does not alter the conditions; the disturbances are 
independent of the design of the motor, and the noise produced by the 
gearing has nothing in common with the telephonic disturbances. He does 
not discuss the real cause of the disturbances, but considers that it has 
been carefully investigated, and gives a number of references; the real 
cause of the disturbances at Marseilles was the insufficient insulation of 
the old telephone lines, while at Zurich it was due to “‘the extreme soft- 
ness of the soil”; the line at Basle is less than 2 miles long, and for the 
greater part the rails are embedded in wood pavements, which act as good 
insulators against the earth currents. This is followed by a short article 
by Dr. Preller; he considers that Kolben has not controverted the facts, 
and as to the conclusion he considers that there may be a difference of 
opinion, but that those which he arrived at are fully endorsed by distin- 
guished electricians who are not manufacturers; he adds that the tests 
which he spoke of were not measurements made on the line; he believes 
that noisy gearing gives rise to uneven currents in the line, and hence 
aggravate telephonic disturbances. 


New Heilmann Locomotive. Lond. Zilec., Feb. 21.—A note saying that 
the two new and more powerful Heilmann locomotives for hauling heavy 































































































































trains at high speeds, which are now in the course of construction in 
France, will shortly be in operation; they are intended to haul trains of 
290 tons at 62 miles an hour; the horse-power is 1900; the apparatus 
(which, as will be remembered, consists of a whole generating station, 
transmitting the current to the motors) is mounted on two trucks of four 
wheels each; the motors are gearless, driving the axles through elastic 
couplings; there is a single Willans engine driving two generators. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Alternating-Current Distribution System. Elek. Anz., Feb. 16.—A 
new system, patented to the Schuckert Company, the object of which is 
to make the separate branches of a multiphase system independent of 
each other ; in the usual multiphase system unequal loads on the differ- 
ent branches require regulation of the whole system, while in the present 
system this is avoided ; it is termed the ‘ rigid” (starres) system. Two 
ordinary single-phase generators are coupled together rigidly, so that 
there will be a certain phase difference between the currents ; one of 
these is intended for light and power purposes, and is called the principal 
machine, while the other is only for power purposes ; the connections are 
shown in the left-hand part of the adjoining illustration; the main 
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machine // is connected to the main wires as shown ; the power machine 
K is connected with one end to the middle of the armature winding of the 
principal machine, the other being connected to the third lead ; motors 
requiring multiphase currents either continuously or only at the start, 
are connected to all three of the mains ; in the present system the middle 
wire is intended only for starting such motors, and it may, therefore, be 
made quite small. Several ways of taking off the current are shown ; in 
the methods marked C and D an advantage is gained in having two in- 
stead of three transformers ; any existing single-phase installations can 
be changed into this system by the addition of the power machine and 
the third wire. 
WIRES, WIRING AND CONDUITS. 

House Wiring. WUond. Elec., Elec. Rev. and £lec. Eng., Feb. 21. <A re- 
print of the resumed discussion of the papers of Messrs. Bathurst and 
Mavor (Digest, Dec. 21).—Mr. ANDREws stated that although the advan- 
tages of concentric wiring for street mains would be great, yet the 
greatest is in the reduction in the cost of interior wiring which would be 
quite 20 to 30 per cent. less than with casings or conduits; the wide in- 
troduction of this system depends on the universal disposition of earth- 
ing the distributing network; it should be earthed not at one point but 
almost continuously; the outside wire should not be bare, but should be 
protected against electrolysis; the earthed plates alone should be exposed ; 
the benefits of such a self-testing system would, he thinks, entirely out- 
weigh the cost of making the conversion; the outer conductor should be 
absolutely continuous from the dynamo to the lamp of large section, 
entirely enveloping the central conductor, switches and fuses; it should 
be so close to the inner one that it would be impossible to establish an 
arc without blowing the fuse. If this system were to become general the 
test to earth would vanish, and the high degree of insulation now required 
would be looked upon as absurd; the insulating material need only 
insulaté so as not to permita greater leakage than might be negligible from 
a commercial aspect; it might be as low as 10,000 ohms per mile, which is 
60,000 times lower than that at present in house wiring. Mr. ADDENBROOK 
stated that as a rough average the cost of central stations with mains, 
etc., amounted to about $500 a kw, which represents about 20 lamps of 8 
and 16 cp together, or twice that, as a central station generally provides 
for about double the number of lamps installed; there would thus be 4o 
lamps wired for each kw; these lamps are averaged at $5 apiece, which 
shows that while one is spending $500 on the central stations, $200 was 
spent in the wiring of houses showing the importance of this wiring 
question, as this item is greater than any single one in the central station 
except distribution, it being much greater than that of the dynamos, 
engines, etc. He favors earthing the middle wire; the great cost of 
wiring houses is at present an obstacle to the introduction of electric 
light in houses. Mr. Russe. thought no practical person doubted the 
excellent qualities of the two systems of wiring, but he did not see how 
either of them would assist in reducing the cost of fitting. Prof. AyYRToN 
spoke of the wiring itself ; he thinks there has been a confusion between 
totally distinct considerations, namely, the question of the gauge which 
was “safe, which did not heat by the normal current, and 
the economic gauge; to illustrate what he meant he made 
some calculations for a 1 per cent. and a 2 per cent. drop in 
a building, the light being all at the top of the house; for the 
2 per cent. drop the cost of the wire would be 12s., and for the 1 per cent., 
17s. The question was whether the latter was worth the extra 5s.; he 
finds that in two years, and with a 2 percent. drop, one would have more 
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than paid to the supply company the difference in the cost of the wire, 
and after this time the owner would be the gainer if he had used the 
thicker wire; he concludes that a 2 per cent. drop was ‘‘an enormous 
extravagance, an extremely bad investment for anybody who could 
scrape together enough money to have the thicker wire.” He discusses 
what would be the best drop, assuming that the installation and the cur- 
rent are both to be paid for, and finds that the most economical was to 
use copper as thick as could be put in so as not to materially increase the 
cost of labor. He thinks it advantageous to dispense as much as possible 
with fuses; the old rule to insert a fuse where the gauge of wire was 
changed, is absolutely unnecessary, provided the fuse protected the 
smaller wire; he thinks it advisable to use the same fuses everywhere, or 
at least to make them absolutely uninterchangeable. He advocates highly 
insulated wire, although the main leakage was at fuses, switches, etc., 
and this latter can be cleaned, but the wire cannot; he thinks many of 
the fuses and switches are very badly designed; it is important to have 
the tape outside of the insulated wire stripped at the end so 
that it can never come in contact with a live conductor; the 
screws passing through the porcelain should not be so long as 
to touch something at the back; if these two points are looked after, 
high insulation can be attained. If both wires are in an iron tube 
which is much larger, he finds there is no self-induction effect which 
would cause a slight extra drop. Prof. S. P. THompson thought that an 
important point in Bathurst’s paper was that when there were two con- 
ductors in a pipe, one of them broke down, a new condition of things was 
set up, the wire which had made contact with the pipe had now virtually 
an increased carrying capacity, and the other one would therefore be 
liable to overheating; there would also be a greater strain on the insula- 
tion of the other wire; he therefore considers it of great importance in a 
conduit system to have some kind of mechanical insulation inside of the 
piping; he objects to fuses where they are not accessible, as in ceiling 
roses. Mr. Mavor, 1n replying, stated among other things that compar- 
ing the cost of concentric wiring with that of first-class double wiring, 
the former was invariably the cheaper; he thought the current-carrying 
capacity of the wire had very little to do with the fuse; the danger of 
heating was its concentration at any one point; he thought the fuse should 
not be proportionate to the size of the wire, but to the current which it 
had to carry, and it should have assmall a margin above that as possible; 
he thinks the rules should limit the amount of current allowed in any one 
conductor, and that it should be 50 to 60 amperes; it is important to keep 
the main fuses as small as possible; the feeding points are the proper 
places, which should be earthed in such a way that theconnection could 
be removed for testing the feeders up to this point should be insulated. 


ELECTRO-PHYSICS AND MAGNETIS»M. 


Production of Electric Phenomena by Means of Roentgen Rays. Ricut. 
Lond. £/éc., Feb. 21; translated from the Italian.—He describes briefly 
the apparatus and the experiments which he made to investigate the 
eftect of these rays on charged conductors. He finds that if a conductor 
is charged negatively and these rays are madé to fall on it, the charge 
tapidly disappears; if the conductor is not charged, it will be electrified 
positively by the action of these rays, the final potential being different 
according to the nature of the conductor, it being greater for carbon 
than for copper and greater for copper than for zinc; with zine the 
charge is negative when the distance to the source of the rays is small 
enough; if a photo-electric couple, such as he described some years ago, 
is acted on by these rays a deflection of the galvanometer is obtained 
similar to that produced by ultra-violet radiations; he therefore con- 
cludes that ‘‘the X-rays have, in common with the ultra-violet rays, the 
power of determining the dispersion of the negative charge, and of giv- 
ing rise to a positive charge in non-electrified bodies”; the electric 
action diminishes as the bodies are removed from the source; placing 
thick slabs of wood or sheets of other materials in the path of the rays 
diminishes the effect but does not completely eclipse it; he found that 
plate glass alone a centimetre thick is more absorbent than pine wood 
six centimetres thick. Ultra-violet radiations do not produce a sensible 
action on positively electrified bodies, for in cases where they seem to do 
it, it can be shown that the effect is due to the absorption of the negative 
charge of the surrounding bodies; he concludes that ‘‘ the X-rays, unlike 
the ultra-violet rays, cause dispersion, also from positively electrified 
bodies.” ‘‘ Naturally, while in the case of the initial positive charge, the 
dispersion ceases when there remains in the conductor a charge equal to 
that which, when it has returned to its natural state the rays have caused 
it to acquire, in the case of the initial negative charge the dispersion con- 
tinues until the body is discharged; and then the process is resumed until 
it has produced the same final result that it had when the initial charge 
was zero or positive. This result can be explained by saying that the 
conductor communicating with the electrometer seems to behave like an 
exploring electrode immersed in a conducting medium, and which 
assumes the potential proper to the places it occupies, whatever be its 
initial potential. Under equal conditions I have not recognized, at least 
on first examination, any noteworthy difference in the rate of dispersion, 
according to the sign of the charge, in the bodies on which the vibrations 
fall.” The new properties, which he points out, are valuable as furnish- 
ing a means of measuring the X-rays. A lecture experiment showing the 
dispersion is briefly described. 
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Roentgen Rays. Cave. Lond. £éec., Feb. 21.—He describes briefly 
some experiments to find whether the rays increase the sparking dis- 
tances in a spark gap; on adjusting a gap connected with an induction 
coil, he found that the number of sparks was five per minute when the 
Crookes tube was not in action and 25.8 when it was in action; a piece of 
zinc 1 mm thick placed in the path stopped this effect completely; 
ebonite 1 mm thick made little difference; thin sheets of platinum and 
iron partially stopped the effect; the tube which he used did not give 
good photographic effects; another tube showing the green phosphores- 
cence had no effect on the spark when excited by an induction coil, but 
when a Tesla coil was used the effect was very marked. (It is not stated 
whether there was any connection between the source ot the current for 
the tube and that for the spark, but presumably they were entirely inde- 
pendent.) 

In the same issue Mr. PHILLIPS describes an experiment to find whether 
the rays will pass through a coal gas flame; a small steady lighted gas jet 
was placed about five inches from the tube and about two inches from the 
photographic plate; after 20 minutes’ exposure the negative showed a 
clearimage of the burner, but no indication of the flame whatever; this 
was considered all the more curious because carbon is so opaque to the 
rays, a large quantity of it being present in the flame. He further found 
that camphor was strikingly transparent, considerably more so than 
amber, which showed a marked transparency as compared with glass, 
topaz, mica and quartz, which latter is very opaque. It seems difficult to 
classify substances with regard to electrical conductivity, according to 
their behavior toward these new rays. In order to get sharp images he 
found it an advantage to use leather to protect the sensitive plate as 
organic tissues are as a rule fairly transparent. 

Ina brief paragraph signed Blythswood he states that at the sugges- 
tion of Lord Kelvin he placed a sensitive plate in a tight zinc box with an 
aluminum window inthe lid ; ‘‘ objects such as small brass wheels were 
placed either inside the box or outside on the aluminum window. The 
box was then earthed carefully, and placed between the poles of my large 
induction machine. The poles were two feet apart to prevent further 
sparking, as in all my experiments I have used the silent brush discharge, 
Good photographs were got in about half an hour. The object of placing 
the photographic plate in a metal box, earthed, was to prevent the pos- 
sibility of discharge on to the plate.” 

Lond. Zéec. Rev., Feb. 21.—In the brief report of the meeting of the 
International Society in Paris, it is said, among other things which have 
already been reported on, that Mr. Perrin thinks he has found in a 
Crookes tube two fluids of an opposite nature and he is therefore inclined 
to an electrolytic hypothesis with regard to the existence of these rays. 
He also showed several impressions of a jugular vein of a frog, injected 
with mercury. 

The same journal contains an illustrated article by Mr. Muras giving a 
number of illustrations made with ordinary apparatus. Inall of his ex- 
periments he passed the current through the Crookes tube in the reverse 
way, the small disc being made the cathode; the piece of platinum foil in 
the middle of the bulb then appeared quite black on the cathode side 
while when the current passed the other way it became red hot. 
pared the effects on isochromatic and ordinary gelatino-bromide plates 
and found that they gave identical results. He found that in this 
Crookes tube the rays appeared to ,proceed from the central platinum 
and not from the electrodes or the glass. 

A translation of the short paper of Prof. Salvioni is contained in the 
same journal; it has been referred to before in these columns, but this is 
the first reprint of the original paper. He wished to examine 1f Roentgen’s 
rays could be considered as a form of light in the sense that this agent con- 
sists of vibrations of the ether; he doubted whether the power of trans- 
parency is due to radiant matter, that ‘s, a matter to which bodies are 
permeable, so much the more as they are less compact; bodies will be 
traversed by subtle particles of this matter more or less easily, just as a 
net with more or less close meshes will be traversed by a discharge of 
small shot. Among some photographs which he took there was one show- 
ing the two lungs of a frog, while in another the heart and in another the 
viscera were seen. He made experiments on the retina of a living rabbit, 
which showed that the retina is somewhat fluorescent to the light ema- 
nating from the Crookes tube, but there was no fluorescence with Roentgen 
tays; the various media in the eye intercept the Roentgen rays almost 
like common glass, that is, they are only slightly transparent. He then de- 
scribes, but only very briefly, his method of indirectly seeing through bodies 
opaque to light; the apparatus appears to consist of a tube of cardboard 
about 8 cm long, one end of which is closed and covered with a layer of 
fish glue and calcium sulphide, a substance which he found fluoresces with 
Roentgen rays; the other end to which the eye is applied contains a lens 
enabling one to see the fluorescent cardboard inside of the dark tube: 
with this apparatus, which he calls a cryptoscope, it is possible to see 
even ina lighted space the form and position of metallic bodies enclosed 
in a box or in the flesh; he thinks it will be found convenient in surgery. 

The Lond. Lond. Eng., Feb. 21, states that Lord Blythswood made the 
important discovery that these rays are liable to something equivalent to 
color absorption, for on placing strips of colored gelatine in front of the 
photographic plate the blue was least sensitive, red next and yellow most. 
Dewar showed that the resistance to the passage of these rays increases 
with an increase of atomic weight; mere complexity of structure of ma- 
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terials made no difference, but substitution products showed increasing 
opacity in the order of the atomic weights of the combined chlorine, 
bromine and iodine. It is reported that Carmichael has found a way of 
reflecting the new radiations from steel mirrors. 

The Lond. Fiec., Feb. 21, states that Henry, in Comptes Rendus, Feb. 10, 
states that if some of his phosphorescent sulphide of zinc is smeared to a 
depth of about o.5 mm or 1 mm on the back of the gelatino-bromide plate, 
there will be a notable increase in the photographic action; he also found 
that a layer of the same substance on the face of a coin or smaller object 
renders it decidedly more transparent to Roentgen rays. 

The Lond. £iec. Rev., Feb. 21, discusses and quotes at some length 
Lord Kelvin’s presidential address of 1893, and calls special attention to 
the experiments of Varley. 


Generation of Longitudinal Waves in Ether. Lorp KELvin. Lond. 
Elec. Rev., Feb. 21; a reprint of a recent Royal Society paper.—He refers 
to a short note published by him in a recent number of Vature and then 
shows ‘‘an arrangement by which a large space of air is traversed by 
pressural disturbance, or by waves essentially longitudinal or by con- 
densational-rarefactional vibrations; with but a very small proportion, 
practically evanescent, of laminar waves.” He concludes that if the 
theory of longitudinal waves suggested by Roentgen as an explanation of 
his discovery be true (adding that Roentgen has given strong reasons for 
considering them such) it would seem probable that a sensitive photo- 
graphic plate in the space between 4 4 in the adjoining figure and 2 # 
should be acted on as plates are by Roentgen rays; in this figure 4 4 isa 





plain circular plate insulated within a metal case surrounding it as shown, 
while is a discharger which can be introduced so as to make contact 
with 4, either a Wimshurst machine or an induction coil is kept charging 
the plate with great rapidity so as to cause a rapid succession of sparks 
between the plate and the discharger. The arrangement might be varied 
by making the roof of sheet aluminum and placing the sensitive plate or 
phosphorescent substance outside. If this arrangement gives satisfac- 
tory results when no sparks pass between the plate and the roof, or, if it 
shows a visible glow on phosphorescent material placed anywhere in the 
space between the disc and the roof, it would prove the truth of Roent- 
gen’s hypothesis, that is, that the rays were longitudinal; but a failure to 
obtain these results would not disprove the hypothesis. 

Passage of Electricity LEHMANN. Zeit. f. Electro- 
chem., Feb. 20; the conclusion of his long article (Diges/, Feb. 29).—The 


Through Gases. 
present portion includes two colored plates showing various forms of dis- 
charges ; one of the illustrations shows each of the four typical forms at 
various pressures from 70 mm to 


1.05 mm. He discusses the following 


subjects : current lines, cathode rays, striations, the electric wind, the in- 
fluence of the material of the electrode, double layers, self-induction 
luminous discharges, the magnetic wind, discharges in mixed gases and 
the dissociation theory. 

Condenser Analogy. Lond. L£iec. Rev., Feb. 21.—A short article giving 
an analogy of the action of condensers in cable working, using the ordi- 
nary hydro-mechanical analogy; electricity is considered analogous to an 
incompressible frictionless fluid without weight, resistance is compared 
with friction, capacity to the amount of yielding under a unit pressure 
due to the specific inductive capacity, which itself is compared with 
elasticity, while current and E. M. F. are compared with the flow and 
pressure, as usual. Assume a tube of elastic material, the elasticity being 
of such a nature that the bore will expand or contract, but the material 
itself will occupy the same volume; the tube is supposed to be full of 
liquid and isimmersed in another liquid such that any addition to the 
inside is accompanied by an equal diminution on the outside; ‘‘ every tube 
must have a bore and this enclosing a material more or less pervious to 
the fluid, will constitute an insulated conductor, the actual capacity will 
therefore depend merely on the surface and the material of the tube 
wall”; resistance is represented by the material being more or less 
porous and will be directly proportional to the length of the conductor 
and inversely to the cross-section; when a pump is placed at one end of 
the tube, the other being connected to earth, that is, to the outside fluid, 
the immediate effect will be to expand the tube at the sending end as 
wellas to force the current along the conductor; there must be retarda- 
tion on the arrival of any appreciable current at the receiving end 
and also a difference between the forms of the current at the receiving 
and at the sending ends, causing a distortion of the signals; it a con- 
denser 1s applied between the pump and the tube, and in this case con. 
sisting of an elastic diaphragm between the inlet and outlet connections, 
there will be a gradual diminishing pressure, so that the outflow at the dis- 
tant end will be almost the same as though the condenser were absent, 
but will increase more slowly and fall more slowly. It would also be 
possible to reduce the distortion by introducing inertia, which would act 
like a negative capacity; adding inertia may, under certain conditions 
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introduce oscillating. charges. In all of these applications it must be 
noted that the energy is stored up in the walls of the tube; a diagram is 
appended giving asmalJl portion of the arrival curve, from which it is 
seen that if signaling is effected by using only a small portion of the total 
current, the increase of the E. M. F. will cause very little increase in 
speed; suppose, for instance, as in the Atlantic cable, that with a certain 
E. M. F. only about 0.00c2 part of the total possible current is used, then 
doubling the E. M. F. would increase the speed by only 7 per cent.; 
reducing the resistance of the battery is of great importance, and there- 
fore dry batteries or accumulators should be used for working cables 
at their highest possible speed. 


Dielectric Resistance. Drupe. Lond. Elec., Feb. 21 ; abstracted briefly 
from Wied. Ann., No. 2.—He works out the analogy of the magnetic 
resistance and arrives at propositions like the following : ‘‘The number 
of lines of force contained in an infinitely thin tube of force is equal to the 
difference of potential between its terminal points divided by its dielec- 
tric resistance. Or, the capacity of a conductor equals the reciprocal of 
the total resistance of all its tubes of force ranged in parallel and divided 
by 47.” 

Maxwell's Law. Core. Lond. Elec., Feb. 21 ; abstracted briefly from 
the Wied. Ann., No. 2.—He gives acontribution toward the justification 
of Maxwell's law regarding refractive indices ; for electrical waves 3 to 6 
m long, water has a refractive index of 8.95 and alcohol of 5.20; when 
the waves are shortened to 5 cm the former becomes 8.8 and the latter 
falls to 3.2; the limiting value for infinitely long waves is the one which 
suits Maxwell's equation. 

Electric and Thermal Conductivity of Alloys. Van AUBEL and PAILLOT. 
Jour. de Phys., 4, page 522; abstracted briefly in the Proc. Phys. Soc., Feb- 
ruary.—Wiedemann and Franz found that the electricand thermal con- 
ductivities of pure metals are sensibly proportional; the object of the 
present research is to determine whether the same case holds in case of 
alloys. Various alloys are tested; thermal conductivities are measured 
by Despretz’s method, and electrical conductivities by Kelvin’s double 
bridge method; the authors conclude from their experiments that the law 
of Wiedemann and Franz holds for pure metals and good conductors, but 
not for alloys having a high electrical resistance. 

Alloys in Magnetic Fields. Beattie. Lond. Elec. Eng., Feb. 21;a brief note 
referring to a paper in the Proceedings of the Royal Society of Edinburgh. 
—In his paper he discusses the behavior of various alloys inasteady mag- 
netic field; the variation of the resistance of bismuth is known to be great 
and it was found that in alloys it was greatest in those which contained 
the most of that element; in all cases the variation was an increase; no 
variation was observed in antimony-zine and antimony-cadmium; the de- 
crease of resistance in the nickel plate placed perpendicular to the lines 
of force, and the increase in antimony and tellurium are proportional to 
the square of the magnetization; it appears that the direction of ‘‘the 
transverse effect in a conductor follows the thermo-electric series of met- 
als from bismuth to silver, giving a negative effect, while ‘those from zinc 
to tellurium give a positive effect; cobalt is an exception.” 

Electromagnetism. Jones. Lond. L£éiec., Feb. 21, abstracted briefly 
from Wied. Ann., No. 2.—He discusses the magnetic carrying power and 
electromagnetic tension and claims to have driven the induction up to 
74,200 units. 

ELECTRO-CHEMISTRY AND BATTERIES. 

Primary Battery. WUevetus. Lond. £ilec. Rev., Feb. brief 
description of a recent patent to which the belief is added that the 
arrangement will doubtless answer as well and perhaps a trifle better 
than some others, supposing there was a demand for large primary bat- 
teries, which is doubted. The electrodes appear to be iron and carbon; 
the containing cell is divided into three compartments, the middle one of 
which contains the iron and carbon elements, while the other two serve 
as reservoirs for the exciting liquid; the carbons are made of hollow rods 
which are sufficiently porous to allow the hydrogen to pass through the 
walls of the tube; the liquid consists of a solution of any salt or acid with 
a base of chromium, in conjunction with ordinary acids; the iron is in 
sulphuric acid. 


21.—A 


Cadmium Accumulator. L’Elec., Feb. 22; a very brief description.— 
The positive plate is like those in the ordinary accumulator, but the 
negative is an alloy of lead, antimony and cadm‘um; the liquid is a solu- 
tion of cadmium sulphate to which is added 10 per cent. of sulphuric acid; 
during the charge cadmium is deposited, and during the discharge it is 
dissolved; it is claimed that hereby the sulphating of the negative plate 
is avoided; on open circuit the voltage is 2.3, and on discharge, 2.2 and 
2.15; at normal rates the capacity is 54 watt-hours per kgm of plates. 

The Cyanide Process in Metallurgy. Lond. Elec. Rev., Feb. 21.—A note 
calling attention to and recommending highly an important paper in the 
Zeit. Phys. Chem., Vol. 17, page 513; it appears to be of a theoretical 
nature, and gives equations for the dissociation. 

UNITS, MEASUREMENTS AND INSTRUMENTS. 

Static Charges on Testing Instruments. STOTTNER. Lond. £éec. Rev., 
Feb. 21.—In certain commercial ammeters there was a complaint that 
sparks passed almost continuously between the pointer and the scale; re- 
peated attempts to insulate the instrument or parts of it failed to prevent 
this charge and the resulting attraction between the pointer and the 
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scale; the base plate could not be earthed without risk, as the current 
was a 2500-volt alternating current; he tried a Geissler tube in order to 
produce a silent discharge and the experiment proved to be a perfect suc- 
cess. The scale is in metallic contact with the base plate while the sole- 
noid with the indicating device isinsulated from it; if a 2-inch Geissler 
tube is connected between the base plate and the insulated solenoid, the 
static charges are easily neutralized without interfering with the insula- 
tion of the instrument. He observed a similar phenomenon some years 
ago with a Siemens torsion galvanometer, between the torsion button 
and the outer ring which holds the glass scale; the charging of these 
parts affected the damping device and correct readings became impossi- 
ble until the button and the ring were connected with a piece of tinfoil. 


Measurement of Dielectric Constants. Nernst. Lond. £iec., Feb. 21 ; 
abstracted briefly from Wied. Ann., No. 2.—He describes his telephone 
method consisting of a bridge with two equal resistance branches, a di- 
electric in the third and a variable capacity and resistance in parallel, in 
the fourth branch ; the source is a high-frequency induction coil and the 
detector is a telephone which is reduced to silence as soon as the variable 
resistance and capacity are the same as those of the dielectric ; the 
method is said to be very convenient and perfect ; when compared with 
the electrometer method the needle was suspended by a quartz fibre and 
bodily immersed in the dielectric ‘‘ between terminals surrounding it in 
semi-elliptical arches”; the deflection of the insulated needle, which is 
charged by induction, is proportional to the dielectric constants ; the two 
methods gave highly consistent results. 


Measurement of High Potential Differences. Wond. Elec., Feb. 21.—A 
brief note calling attention to a recent Roya! Society paper by Leake, 
Leventhorpe and Whitehead, describing some methods for such measure- 
ments; the first part is devoted to measurements in terms of absolute 
electromagnetic units with special reference to the calibration of electro- 
static volt-meters; it is thought probable that with measurements made 
in the way described voltages up to about 2000 are correct to about ,j, of 
a per cent. 

New Form of Resistance. Voict. lek. Zeit., Feb. 20.—An extract from 
a lecture in which he stated havirg tried, with good results, resistances 
made of gold, silver or platinum on glazed porcelain, in the form of thin 
layers, as used for decorating purposes; a resistance for dimming an in- 
candescent lamp gave good results, the current density being calculated 
to be 300 amperes per sq. mm; it is proposed to use this system for 
electric cooking. 

Producing a Self-Indication. Wien. Lond. Ziéec., Feb. 21; abstracted 
briefly from Wied. Ann., No. 2.—It is said to be a promising alternating 
apparatus for producing any self-induction from 5000 to 10!” cm, and con- 
sists ‘‘ of a fixed circle of several coils for step-by-step changes and a con- 
centric coil movable about a diameter to fill up the intervals.” Nothing 
further is given in the abstract. 

Unit of Light. Spies. Zeit. f. Elek., Feb. 15.—A brief abstract of a 
lecture in which he states that as soon as it will be possible to determine 
the relation between the light and the dark rays, on an illuminated sur- 
face, it will be possible to have a mathematically exact unit of light; he 
showed that with the aid of the bolometer the heat of a platinum plate 
can be determined very accurately, and that through the means of this 
instrument it may be possible to arrive at an absolute unit of light. He 
also showed a mercury arc light in a vacuum tube in which occasional, 
purely luminous rays were produced, as shown in the spectrum, and this 
he believes indicates the possibility of obtaining a light without heat. 

r TELEGRAPHY, TELEPHONY AND SIGNALS. 

Cardew's Vibration Sounder. Elek. Zeit., Feb. 20; an abstract from an 
article in the Jour. Teleg. describing some tests in India with this ap- 
paratus; itis intended to be used on lines which are temporarily in a very 
bad condition with respect to the insulation and on which the usual tele- 
graph apparatus cannot be used; it was shown that with a speed which 
was sufficient, good and clear signals can be obtained over a cable 53 km 
long, when the cable has a leak through the earth or is completely broken; 
if this apparatus is combined with the Melhuish method of making the 
circuits, the speed will become as great as that with the usual Morse ap- 
paratus on a good line. 

Telephone Circuits. Elek. Zeit., Feb. 20.—A brief, illustrated descrip- 
tion of a system which has been in use by the German Post Office Depart- 
ment for several years with good results. Connections between two 
subscribers are generally made so that a signaling apparatus is placed 
in circuit to receive the signal that conversation has ended; the effect on 
the electromagnet of this apparatus on the currents is negligible under 
ordinary circumstances, but when single circuits are connected with 
double circuits or in connecting several single circuits through the inter- 
mediary of different stations, it is desirable either to omit these electro- 
magnets or to connect them to earth as branch circuits; in the present 
system the latter is done. 

Disturbing Currents in Telephone Lines. Pierarv. Bull. Ass. Ing. 
El Montefiore, Jan. 24.—He discusses the question of the mixture of cur- 
rents in aerial lines with special reference to the theories of Mueller 
(which have been described in these columns), with which he does not 
agree. 

Cable Defence Scheme. SNELL. Lond. Lec. Rev., Feb. 21.—A reply to 
the criticism of his scheme (Digest, last week); he makes some corrections 
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and defends his original proposition; among other things he believes that 
if the cable was paid out as usual the risk of injury would be very much 
too great; as it is to be thrown overboard, as it were, the maximum strain 
is not when running at a high speed but when the vessel is going slowly; 
he questions whether it would be safe to rely on paying the cable out 
without any mechanism. : 


Bell. Elec. Tech., Feb. 15.—An illustrated description of an electrical 
vibrating bell which is intended to overcome the objections made to the 
harsh sound due to its being struck with a hammer; in the present form 
the bell is ofiron, part of it forming the armature of the magnet which is 
in the inside; on the outside, opposite the poles of the magnet, is placed 
a circuit-breaker; the bell is therefore put in vibration by the magnetic 
attraction as distinguished from being struck by a hammer. 


MISCELLANEOUS. 

Disintegration of Organic Tissue by High-Tension Discharges. Lond. 
Elec. Rev., Feb. 14.—A brief description of the recent experiments of Dr. 
PARSONS, with a view to applying the electric discharge for the destruc- 
tion of malignant tumors, dispensing altogether with the use of the knife. 
He discovered that organic tissue can be disintegrated throughout the 
path of the current without appreciably: heating the caustic action, by 
the use of discharges from an induction coil; a constant current applied 
to fibroid tumors is confined to a small area, and the distribution is 
greater than is necessary, for which reason he experimented with sudden 
discharges; platinum electrodes were inserted into pieces of beéf, and 
it was found that stripped muscular fibre could be completely disinte- 
grated in the space between the two poles; the destruction was not quite 
as complete in the axis of the ellipsoidal space between the poles as 
nearer the surface; within certain limits the effects of successive dis- 
charges were cumulative for obtaining these effects; he thinks that volt- 
age is more important than current. 


Lightning and Blast Furnaces. Lond. Elec., Feb. 21.—A brief abstract 
from the Engineer referring to observations at some iron works on the 
Rhine; records show that during eight years the blast furnaces were 
struck three times; while out of 10 lightning flashes only one passed 
through the lightning conductor, most of the others striking piles of pig 
jron; in one case it struck the furnaces, which trembled and rattled, 
but no damage was observed, nor had the iron charge been affected; it 
was thought that the reason the lightning entered the furnaces instead 
of the lightning conductors was the pillar of smoke, dust and water 
vapor, which rose to a height of 40 metres above the furnaces, and which 
is thought formed a good conductor, while the other end of the furnaces 
was earthed through the pig bed. 


New Book. 


COMPRESSED AiR. Practical Information upon Air Compression and 
Application of Compressed Air. By Frank Richards. New York: John 
Wiley & Sons. 203 pages. Price, $1.50. 

So many claims have been made by the advocates of compressed air, of 
its high efficiency and economy when utilized for the transmission of 
power, especially over considerable distances and in comparison with 
electricity, that we have read this latest addition to the literature on the 
subject with more than usual interest. 

We lay the book aside with a feeling of disappointment, for although 
the author has attempted, so far as he goes, to stick faithfully to his 
determination to ‘‘ tell the stra‘ght truth,” he has stopped short where so 
many others have stopped before, and fails to give either examples of 
complete compressed-air power-transmission plants, with efficiencies and 
economies, from the prime mover at the power-house to the driving pul- 
ley at the factory, or data from which reasonably accurate comparisons 
can be made with other powers. 

The book is written in a bright, clear and interesting manner; abounds 
in explanatory diagrams and formulas; and contains a large number of 
well-arranged, useful tables. Beginning with definitions and general infor- 
mation, the author goes on to explain the method of ascertaining the 
power consumed in compressing air and the power available after com- 
pression; the comparative efficiencies of one- and two-stage compression ; 
the losses during compression and transmission; the power value of com- 
pressed air; and the various uses to which it 1s applied. 

Its weakness is its incompleteness and the attempt to reach too wide a 
circle of readers. While each will find much of interest and value, the 
layman will object to the tables and dearth of illustrations; the statistician 
to the absence of general data; the compressed air engineer to the ele- 
mentary character of the subject-matter, and the electrical engineer to 
the lack of facts and figures relating to ultimate efficiencies. 

The extreme inefficiency of most of the present applications of com- 
pressed air is emphasized rather than excused by the reiterated statement 
that it is ‘‘cheap at any price,” and one cannot but feel surprised that 
with so wide and important a field of usefulness and such promise of 
further extension, the advance in the line of efficiency, outside the com- 
pression itself, has been so insignificant as to be almost inappreciable. 

The table of some 200 applications of compressed air is inter- 
esting, and its perusal emphasizes the fact stated by the author that com- 
pressed air and electricity have each their own peculiar field of usefulness 
and are little liable to engage in active hostilities over disputed territory. 
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Trolley Ear. 








The accompanying show in section and elevation the Walker trolley 
ear, manufactured by the Ohio Brass Company, Mansfield, O., through an 
exclusive arrangement with the patentee. The claims made for this sup- 
port are its perfectness of design, simplicity in handling, and the fact that 
it is practically non-sparking when in use. By its peculiar design this 
type of ear holds the trolley wire securely in place without any possibility 
of its changing from its normal position ; it is durable and lasting, for 
the body of metal upon which friction is brought to bear by the trolley 
wheel is of sufficient thickness to last a number of years. Its principal 
feature and the one which recommends it most strongly to engineers is 
that the same effect is obtaitied by its use as that of the regular soldered 
ear, no obstruction being offered to a free passage of the trolley wheel, 





THE WALKER TROLLEY Ear. 


and in consequence no sparking results from its use. It is easily and 
quickly applied in position on the line, the trolley wire being bent to the 
proper curvature by the special tool provided for this purpose. The wire 
is then slipped into position between the opposing lips of the ear, and the 
lugs at either end and centre are formed over the wire. If it is necessary 
to adjust the ear, the lugs can be bent back and the wire removed for 
straightening andreplacing. This ear is already in extensive use on some 
of the largest electric systems in the country ; ina list before us we note 
that it has been adopted by roads in Virginia, New York, Iowa, Georgia, 
Kentucky, Massachusetts, Pennsylvania, Indiana and Alabama. 


Automatic Thermostat and Push-Button. 


The accompanying illustration shows an automatic thermostat and 
push-button now being placed upon the market by the Automatic Ther- 
mostat & Push-Button Company, 312 Neal Building, Baltimore. Exteri- 
orly the combination has. the appearance of an ordinary push-button, 
the shell being of hard rubber. Referring to the illustration, it will be 
seen that the point marked / can make no contact with the spring, U, 
until the hard-rubber shell, A, of the push-button is softened by the 





THERMOSTAT AND PusH Button. 


effects of an elevated temperature. 
allows the spring to rise until the points / and C are brought together, 
which completes the electric circuit and sounds an alarm. The shell, 2, 
is also made of metal, in which case the push-button, /?, is of rubber, 


The rubber shell then gives way and 


which becomes soft at a dangerously high temperature and causes the 
alarm-contact to be made. In ordinary use, in connection with an elec- 
tric bell, pressure on the push-button causes the spring to make contact 
at the point O. 


Portable Electric Propeller for Boats. 


In an article in these columns last week on the ingenious electric pro- 
pelling arrangement for small boats made by the Electric Boat Company, 
136 Liberty Street, New York, a serious error appeared in connection with 
It was stated that power was furnished by 
‘* twelve cells of storage batteries weighing 50 pounds apiece and upward, 
according to the type.” This should have read, ‘‘twelve storage cells, 
arranged in batteries of three cells, each battery weighing 50 pounds and 
upward, according to the type.” In other words, the entire weight of 
storage batteries is only 200 pounds instead of 600 pounds, as implied in 
the first statement. A primary battery may replace the storage battery, 
the weight in this case being still less. 


the weight of the batteries. 
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Double Reciprocating Square Piston Engine. 

The extremely compact type of engine shown in the accompanying 
illustration is unusually interesting on account of the ingenious mechan - 
ical principles involved in its design. As a steam engine, aside from 
questions of design, the makers, the Dake Engine Company, Grand 
Haven, Mich., claim that five years’ experience with many engines in 
constant use and at high speeds has demonstrated that in reliability, and 
especially durability, it is not exceeded by any of the types of usual 
design. On account of its compact form, this engine is claimed to be 
particularly suited for running ventilating fans, centrifugal pumps, 
incandescent lighting dynamos and saw mifl carriages. Being strongly 
built, self-contained and not affected by ordinary jars, it also gives 
reliable service when used to run smoke-consumers and head-light or 
other dynamos on railway trains, and when employed for various auxil- 
lary purposes aboard vessels. 

Fig. 1 illustrates the engine complete, and Figs. 2 and 3 show the work- 
ing parts. In Fig. 2 the pistons are removed, showing the interior of 
the case with the crank in position, this latter revolving in the chamber 
shown in the back of the case in the central cut. This chamber is sup- 
plied with oil and water from an opening in its back, thus securing lubri- 
cation to every part of the interior of the engine. 

The pistons are shown in Fig. 3, the crank being carried to the extreme 
right hand of the case. Both side pistons, as will be seen, have a hori- 
zontal movement sliding from side to side, and at the same time an inner 
piston to which the crank pin is attached has a vertical or up and down 
motion, the two movements imparting rotary motion tothe crank. Steam 
is admitted through channels in the cover, one opening into a central 
aperture and another into anannular opening on the inside of the cover 
as shown tn Figs. 2 and 3. Four channels are cored through the 
inner piston, one leading to the top and another to the bottom, 
and one to each end of the inner piston, the latter also, 
leading through the ends of the outer piston. Four parts cor. 
responding with the channels in the interior of the inner piston are cut 
through the face (or side next to the cover) of the inner piston in the 
proper position to register over the central aperture in the cover. The 
steam entering the port in the inner piston, through the central aperture 
of cover and reacting against the side of the case, imparts motion to the 

















Fic. 2,—WoRKING Parts OF ENGINE. 


crank, the port passing over the annular ring and exhausting into it after 
having done its work. There are four distinct impulses of steam to each 
revolution of the crank, and the arrangement of the ports to the crank are 
such that each impulse of steam is given at a point where it has the 
greatest power. The expansion of steam is secured in the passage of the 
ports of the inner piston over the central aperture in the cover. 

With the reversing engine, the channeling on the cover and in the 
piston is the same as in the engine built to run one way, but the ports in 
the inner piston are shaped so that they register over both the central and 
annular openings, using each alternately as steam and exhaust. The 
ports on the top of the case being fitted with a suitable valve which 
connects the channels leading to the working parts of the 
engine, motion is given to the engine either to the right or left 
as desired. The reversing engine is the same as a stationary 
engine, only with reversing throttle instead of governor. 

Provision is made for taking up the wear of the working parts of the 
engine in a simple and effective manner. ‘The inner piston is fitted with 
phosphor-bronze slides that admit of a thin piece of tin or sheetiron being 
inserted when the wear is sufficient to allow it. A wedge-shaped plate 
on which the lower slide rests is arranged with set screws on the outside 
of the case (Fig. 2), which keeps the piston steam tight, top and bottom. 
The packing of the cover to the pistons is effected by thin copper joints 
placed between the edge of the case and cover. The pistons are made so 
that they are slightly thicker than the case they occupy, and enough cop- 
per strips are put in to fill up the space; these joints are removed one at 
a time as the pistons wear down, and where it is seen that repacking is 
needed and a copper joint is too much to take off at one time, a piece of 


THE ELECTRICAL WORLD. 


























































Vor, XXVII. No. 1t. 


thin paper to take its place will repack the cover perfectly. The re- 
packing of the cover as above described, and replacing the nuts or cap 
screws (as found on the different sizes of engines), evenly, is the only 
point about the engine that requires careful attention and judgment on 





Fic. 1.—DAKE ENGINE. 


the part of the person in charge, and repacking is not required except at 
long intervals. 

There is very little friction, and consequently slight wear on the pistons 
from the fact that the steam pressure is inside of the inner piston, instead 
of against it, making the pistons similar to balanced valves. The bearings 
for the main shaft and crank pin are in the form of bushings and made 
from phosphor-bronze. From the manner in which steam is applied to 
the pistons the wear is slight compared with the ordinary engine. When 
they need renewing the worn ones are driven out and the new bushings 
driven to place, which can be done by any good 
machinist at a smal]l cost to the purchaser. The 
crank and pin are made from the best quality of 
cast steel, and the shaft, which is machinery 
steel, is shrunk into the crank in a solid manner. 
The outer piston is also made from best quality 
of cast steel. Every part of the interior of the 
engine is fitted with the greatest care. The in- 
ner face of the cover and all of the working parts 
of the engine are ground surfaces, made with 
tools especially designed for the manufacture of 
this type of engine, thus ensuring that the engine 
is practically steam tight fromthestart. Every- 
thing about the inside of the engine is made interchangeable, and can 
be duplicated in case of accident on short notice. 





Transmission of Power in Mexico. 


A contract has recently been placed with the representative of Messrs. 





Fic. 3.—SHOWING PIsTONs. 


Siemens & Halske, in Mexico, for the transmission of water power from 
falls at Tenancingo to the City of Mexico, the Federal District and 
neighboring States. 
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Sinanctal Intelligence. 

THE ELECTRICAL STOCK MARKET.. 

NEW YORK, March 7, 1896. 

THE PREVAILING DULLNESS this week among listed stocks has been 
reflected in almost absolute stagnation in outside securities. Little trading has 
taken place, and in the price of many issues nochange is recorded, The smal] 
activity shown was confined almost entirely to the tractions. 
ELECTRICAL STOCKS. 


Par Bid. Asked 
Chicago Edison Company.......ssssesseeeeeeerereeeees 100 120 125 
Edison Electric IIl., New York.............ccee+eeeeeee 100 95 of 
' - FR cs vi bv iecnviiees eee eesees 100 TI0 115 
= - 9 BOREDOM ies sccncccccvccsececccceres 100 145 150 
= e Mee Eee ee ee 100 131 133 
pe i ee, a ee rer 100 13 15 
Electric Storage Co.. Philadelphia................++4+- 100 284 28% 
Electric Storage, pref..c...scsecccsseccsecees gun dteesesee 100 28% 29 
I os 8 oko nck sand b6.eds ects svesdeeniengnes 100 34% 344% 
GSOMTIRT BOTOUET EG, TE og cecicne tes becersicccccsvescsveses 100 60 62 
Westinghouse Consolidated, COM...........ceeeeeeeeee 50 28 28% 
7 * | ee eee oe 50 52 53 
BONDS. 
Radian Misotrie 10h .. WOW. FT OlRisccksvvccvwsssaracressese 105 105% 105% 
Edison Electric Light of Europe.............sseeeceees 100 75 85 
weneral Electric Co., deb. 9B... .ccccccscscsccscccvcsee 100 re qo% 
TELEGRAPH AND TELEPHONE. 
American Bell Telephone..........ceesseceeeeceseeere 100 202 2024 
American District Telegraph.........sseeeeeeeeeees soe” 980 33 40 
American Telegraph & Cable..........cccccsccccceees + Ioo QI 95 
Central & South American Telegraph........-...- sees 100 117 120 
COMMNOTOINE CBIOB occ dg bccciccesiecccccindconcscsscoece 100 150 es 
Erie Telephone....... avenres oun pAd eaaeeenenveesenee 100 60 61 
New England Telephone..........cesscceee er auied saletiin 100 88% 89 
Postal ‘Telegraph-Cable oe C6 cecceneeveccccccceccceves 100 85 86 
Western Union Telegraph. ... 2.2.0. cccccssccccccccccece T0o : ce 
ELECTRIC TRACTION STOCKS. 
Baltimore Traction....... pasveneb dpe the denves eescoccce 25 17% 17% 
Brooklyn Rapid Transit.............csccccoscecccevecs 23% 237 
Brooklyn Traction. .....ccccccccccccccccccsessooce ———— 9% 10 
- - NN ark b94einddrd se «hens pedeseeeaes 100 51 53 
Buffalo St. Ry ee eeecereeres Corre seers ereeerseeeeeseseses 100 7oO 72 
CIS GOIRI TRIO PAF occ c penvccussicecessotesevecessss 100 S Se 
Columbus St. Ry... ccccccccess evosvarkeves pv veoneseses 100 49 50 
Hestonville ..... esetes cach eetae seh aces coeds ss edaeacenen 100 48% 40% 
+ DOME sc cccctentacescabobdsveecberthoancceasses <e 63 
New Orleans Traction........ geagneedssesener ss cnvege, 200 17 19 
% ” WER ccnneseatevenenseerensaotecs 100 63 66 
Morte Bele TLACtIOM oisceccccccecscecnseccccesessaces 106 30 32 
ov = DEOL. occas pecdareekpanegasusereeee + 100 80 82 
Rochester St. Ry......... parwnen eu aenesee® ni aes sacdaune oe 28 33 
TE on citee onal snsris00dd satis sodeceusenentans Be 49 ee 
Union Railway (Huckleberry)............cecsccccecces 99 102 
Union Traction, rots G5 pd... .ccscccscccccece peceee ueuee ar 14% 15 
Week Tees, BOMOG SE oocic ccbccccctsesbercesvecesascccesecs 100 68 68% 
7 TOME. pn acaddneed Cok +055 onken c0eeknys 100 88 go 
Worcester Tractiot...ccces cocccccosscccccccovesececce 100 16 19 
_ - ae Powers ceneceeeeeseesece 100 87 go 
BONDS. 
Brooklyn Rapid Transit 5S. 1945...+seeeeeseececeeeees 100 79 81 
Buffalo St. Ry. 1St COM. 5S.....++e00- et ececccccccee eoeee 100 104 107 
Cleveland Elec. Ry. 1st mtge 5s..... ecevccee encncecess 100 101 10334 
SColembus Bt. RY. 20 sBecccccccccsctccesdvesoses Jooun S08 95 100 
Rochester St. Ry. rst 5s....... penned eessceses hese: onan 100 98 101 
Union Railway (Huckleberry) 1st mtge 5S........+-+- 103 105% 
* Westchester Electric 1st mtge ss..... Ree ag BLE ; “tee 100 102 





* With accrued interest. 

BROOKLYN CITY RAILWAY stock continues inactive but firm. The suit 
brought by P.H. Flynn, to declare invalid the lease of the Brooklyn City by 
the Brooklyn Heights Company, which had been pending for some months, 
has at last been dismissed. Anappeal will, however, be taken. To offset this 
favorable decision there has been some talk of a general street railway strike 
throughout the country. No definite action, it is said, has thus far been 
taken. The gross earnings of the Heiglits system for the eight months ending 
Feb. 29 were $2,882,575, against $2,773,348 for the same period a year ago. 

BROOKLYN TRACTION continues to be the most active stock on the list. 
The publication of theterms of the Brooklyn-Nassau lease has not tended to 
strengthen the stock, however, and sales continue to be made between 9 to 
9%. The preferred is very dull around 52. If substantially all the Brooklyn 
Traction stock is not deposited before March 16, the committee has reserved 
the right to declare the plan inoperative. 

BUFFALO RAILWAY.—The strongest stock in the traction list has been 
Buffalo Railway, which has advanced during the week from 7o to 73bid. This 
strength is attributed to rumors prevalent in Wall Street, to the effect that the 
Buffalo Traction interests had been bought out by the Buffalo Railway Com- 
pany and that consequently the recent contest for territory in Buffalo had 
terminated. Both issues of bonds, the Consols and Crosstowns, have 
advanced in sympathy, but as the floating supply is small the trading is 
limited. 

CITIZENS’ RAILWAY, (Indianapolis) stock has again advanced on reported 
inside buying. 





























































NEW ORLEANS TRACTION.—The report that the option would be exer- 
cised, which a syndicate now holds, to purchase about $1,100,000 bonds of the 
New Orleans City and Lake & Crescent City Railway has tended to strengthen 
New Orleans Traction securities. Sales of the preferred stock are quoted 
around 66, and of the common at 17%. 

NORTH SHORE TRACTION continues strong but inactive. The company 
has declared its regular semi-annual dividend of 3 per cent. on the preferred 
stock. 





Special L 0 
pecial Correspondence. 
NEw YorK NOTEs. 
Office of THE ELECTRICAL WORLD, ¢ 
253 Broadway, NEW YORK, Marchg, 1896. § 
SMITH & PATTERSON, successors to Smith, Herlitz & Co., importers of 
Swedish iron for armatureand transformer cores, have removed from 7 Warren 
Street to 256 Broadway, just below Warren. 
THE SOLAR ELECTRIC COMPANY on March 5 filed a petition for dis- 
solution asa corporation. The court appointed Charles Donohue, Esq., 203 
Broadway, as referee, who, at his office on June 8, will hear all persons inter- 


ested in the said corporation as to reasons, if any, why it should not be dis- 
solved. 





C. O. MAILLOUX, consulting electrical engineer, has removed his office 
from 25 William Street to the American Tract Society Building, 150 Nassau 
Street. In his new quarters with enlarged space, a larger staff of assistants 
and otherwise improved facilities, Mr. Mailloux will continue in the 
successful practice of making a specialty as heretofore, of advising, assisting 
and serving architects, builders and owners in furnishing plans, specifica- 
tions, supervision, tests, etc., for electric plants, installations and outfits of all 
kinds for public and private buildings, central stations, etc. 

MR. THOS. F. O’CONNOR, who has been nine years connected with the 
Standard Underground Cable Company, has just resigned from that company 
to accept the position of assistant general manager of the National Under- 
ground Cable Company. Mr. O’Connor has been in the underground cable 
business from its infancy, has seen it grow to its present proportions, and has 
added muchin that growth. Outside of his broad experience in the under- 
ground cable business, in which he is an acknowledged expert, Mr. O’Connor 
is well known as an inventor in mechanical as well aselectrical branches, and 
has also the rare advantage of having taken athree years’ law course in the 
University of the City of New York. 


NEW ENGLAND NOTES. 


Branch Office of THE ELECTRICAL WORLD, } 
Room 91, Hathaway Building, 620 Atlantic Ave., }- 
BOSTON, MASS., March 7, 1896. 

MR. A. ARTHUR ZIEGLER, president of the Ziegler Electric Company, Bos- 
ton, was able to visit his office this week for the first time after eight weeks’ con- 
finement to his home, incident to his serious burning accident, from which it isa 
pleasure to report his complete recovery, and over which his many friends 





rejoice. 

THE KNEELAND REFLECTOR COMPANY, 24 Travers Street, Boston, 
reports that the popularity of the ground-glass bottom reflectors, as 
manufactured by it, continues undiminished. In reflector shades for incan- 
descent lights Mr. Kneeland is a pioneer and much of their present state of per- 
fection is due to his early experimental work. 

MR. JOSEPH W. COLES, identified with the Boston Electric Light Company 
as electrical engineer, and Miss Fanny B. Hoyt, of Portsmouth, N. H., were 
quietly married at the latter’s home on Feb. 4,and are now residing in 
Boston. Our congratulations are joined with the many friends of Mr. Coles 
and his charming wife for the fullness of happiness and prosperity. 

THE RECENT STORMS AND FRESHETS have been of a particularly 
destructive character in New England, and have occasioned enormous losses 
to its manufacturing and electric lighting and electric railway interests. In 
some instances the destruction was absolute, and the exceptions were few 
indeed when the electric lighting and electric railway service was not affected 
to an extent which necessitated suspension of operations. 

THE NEW ENGLAND ELECTRIC SUPPLY COMPANY, Boston, has 
been appointed sole New England agent for the Crocker-Wheeler Electric 
Company, of New York. A good selection by a good company. Messrs, J, 
Hally Craig and A. M. Rantoul, of the late firm of Cumner, Craig & Co, 
(which firm by the way, having expired by limitation, was recently dissolved 
by mutual consent), have associated themselves with the New England Electric 
Supply Company, and in connection with its officials will continue to push the 
Crocker-Wheeler apparatus, with which they have been especially identified 
for the past three years. 

THE ELECTRIC POTENTIAL, Boston, held its regular meeting and din- 
ner at Young’s Hotel, Thursday evening, Marchs. ‘‘The Legal Status of 
Electrical and Gas Enterprises in Massachusetts’ was the topic discussed, a 
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decidedly valuable and interesting paper upon the subject having first been 
read by that able legal luminary, Mr. Everett W. Burdett, who is also counsel 
for the Massachusetts Electric Lighting Association. Important historical and 
legal facts were presertted by Mr. Burdett commanding the closest attention 
and interest from those present, and the discussion which ensued by Chairman 
Forrest Barker, of the Gas and Electric Light Commission, A. J. De Camp, of 
the Brush Electric Light Company, Philadelphia; George B. Neal, of the 
Charlestown Gas & Electric Light Company, H. H. Fairbanks, of the Worces- 
ter Electric Light Company, and Charles F. Prichard, of the Lynn Gas & 
Electric Company, were equally valuable and instructive. In fact the meeting 
generally was of unusual interest and most gratifying to President Frank Rid- 
lon. About 75 were present and several new members were elected. The 
annual meeting will occur early next month, and a very important paper is 
expected from a gentleman so prominent as to command even a deeper inter- 
est and larger attendance. The membership of the Electric Potential is well 
distributed throughout New England, and thoroughly representative of the 
electrical and gas interests, 


WASHINGTON NOTES. 


WASHINGTON, D. C., March 6, 1806. 

THE RESOLUTIONS which have been introduced in Congress by Repre- 
sentative F. C. Layton, of Ohio, pertaining to the Ohio Telephone Exchange 
Association, representing 27 companies, with 8000 subscribers, which urges 
Congress to appropriate a sufficient sum of money to enable the Attorney- 
General of the United States to prosecutethe suit now pending in the United 
States Supreme Court, wherein the United States is plaintiff and the American 
Bell Telephone Company are defendants, has been referred to the Committee 
on Appropriations. 

REPRESENTATIVE GROUT, of Vermont, has introduced a bill in Con- 
gress to authorize the extension of the lines of the Potomac Light & Power 
Company. The bill directs that the company shall be allowed to extend their 
lines for the generation of light, heat and power. All construction shall be 
under supervision of the District Commissioners, and no overhead wires shall 
be used within the city limits. Outside of the city, where overhead wires 
shall be used, provisions will be made for at least four wires, and the commis- 
sioners may use the same, free of cost, for telegraph, telephone or fire alarm 
service. The company also agrees to allow the commissioners a duct four 
jnches square, and as long as their lines may be, free of charge. All ducts are 
to be kept in good repair, and if the commissioners desire, the company will 
build ten extra ducts to be rented to other parties. The company would light 
the streets with arc lights of 1000 candle-power for one year or more at the rate 
of $100 per year. The lights would burn from sunset to sunrise every night in 
the year. The company would charge private consumers ro per cent. less than 
the other companies. Ifatany time the government wants to own the plant, 
the company will sell out for what it cost. 

THE DISTRICT COMMISSIONERS finished their statement this week to 
the Senate regarding the permits which have been issued since 1888 for the 
erection of overhead wires in the District. The object of the Senate resolution 
was to extract from the Commissioners a statement about the permit granted 
the Potomac Electric Light & Power Company to erect a pole line across 
Mount Pleasant. Regarding the permit, they say: ‘‘ Neither the act approved 
July 18, 1888, nor any subsequent acts of Congress prohibit the erection of 
overhead wires in the alleys in the City of Washington, nor the erection of 
overhead wires in any part of the District of Columbia outside of the said 
city.”” The Commissioners have submitted a substitute bill to Congress for the 
bill now pending to grant to the Potomac Light & Power Company the right to 
erect the pole line. Mr. Crosby, the president of the company, tried to get the 
Commissioners to approve his bill, and in submitting a substitute for it they 
say: “‘As the Commissioners understand the situation, the company, finding 
its hands tied and its property and projects jeopardized, asks for Congressional 
authority toextend its additional lines, erected under permits, and offers to 
provide certain privileges and submit to certain conditions as compensation 
therefor. Among such privileges and conditions are the free use of its con- 
duits and poles, where poles are allowed, as along country roads and unim- 
proved suburban streets, for public wires, the right of purchase by the public 
of its conduits upon specified and reasonable terms, the furnishing of public 
arc lightsat a maximum price of $100, where existing law makes the maximum 
price $146, and the private lighting at not more than 10 per cent. less than rates 
prevailing in December, 1895.” 

THE FOLLOWING BILLS, which will prove of interest to electricians, have 
recently been presented to Congress: Senator Pugh, of Alabama, has a bill 
before the Senate authorizing the private use of the water-power of the 
Coosa River, in Alabama, to H. G. McCall and his associates for the purpose 
of generating electricity, and for manufacturing purposes.—Representative 
Hooker, of New York, has presented to Congress a bill to amend an act to 
authorize the Interoceanic Railway Company to construct and operate railway, 
telegraph, and telephone lines through the Indian Territory.—A bill to protect 
State anti-gambling laws from nullification through interstate gambling by 
telegraph, telephone, or otherwise has been introduced in the House by Repre- 
sentative Gillett, of Massachusetts.—Representative Clark, of Iowa, hasa bill in 
Congress extending one year the time wherein the Des Moines Rapids Power 
Company shall begin work,—Senator McMillan, of Michigan, has introduced a 
bill in the Senate authorizing the laying of subways in the streets,roads, avenues 
and alleys of the District of Columbia, and providing for placing the present 
overhead wires therein. The bill has been referred to the Committee on the 
District of Columbia.—Senators Proctor and Bacon gavea hearing last week to 
advocates of a bill introduced in the Senate by Senator McMillan to incor- 
porate the Columbia Telephone Company. Appearing in the interest of this 
bill were Major Butterworth, John A. Baker, T. A. Lambert, T. G. Daniel 
and W. G. Wassaman.—Senator McMillan, of Michigan, has introduced a bill 
in the Senate to authorize the extension of the lines of the Potomac Light & 
Power Company, a corporation now engaged in the business of selling electric 
current for various purposes in the District of Columbia and in the State of 
Virginia. The bill has been referred to the Committee on the District of 
Columbia, 








Vor. XXVII. No. rr. 


WESTERN NOTEs. 


Branch Office of THE ELECTRICAL WORLD, 
926 Monadnock Building, 
HICAGO, IIll., March 6, 1896. 

MR. A. H. PEASE, secretary and treasurer of the Hart & Hegeman Manu- 
facturing Company, of Hartford, Conn., was in Chicago this week for a short 
visit. 

MR. W. CLYDE JONES has just opened an office for the general practice of 
law at 1107 Title and Trust Building, Chicago. He will give special attention 
to the practice of law in general, also to patent law and to civil causes, involv- 
ing electrical, mechanical and similar technical matters 


THE ELECTRIC APPLIANCE COMPANY is gratified with the success of 
the “ Baby ”’ knife switch, which has leaped into public favor with about the 
same rapidity that the new “baby ”’ usually does. The switch is now made in 
round and square bases, and from 15 to 25 amperes, single and double pole, 


ROTH BROS. & CO., 30 and 34 Market Street, Chicago, report a decided im- 
provement in business for the month of February, and have some promising 
business in sight for their dynamos and motors. Roth Bros.’ dynamos and 
motors have up to date given entire satisfaction wherever they have been 
installed, 


THE METROPOLITAN ELECTRIC COMPANY reports recent large sales 
of P. & B. tape and compound. The Spring construction has begun rather 
early. It is also receiving large orders for ship-cored carbons, another specialty 
of the Standard Paint Company, for which the Metropolitan Electric Company 
is the Western agent as well. 


MR. F. E. DRAKE, late general agent for the Standard Electric Company, 
has recently joined the firm of Messrs. W. D. Ball & Co., consulting electrical 
and mechanical engineers of 1625 Monadnock Block. Mr. Drake’s lengthy com- 
mercial and practical experience as to the requirements of central stations, 
etc., should make him invaluable to his business and clients. 


MR. WILLIAM M. PORTER, representative of the Lafayette Engineering & 
Electric Works, of Lafayette, Ind., paid a short visit to the Chicago office of THE 
ELECTRICAL WORLD thisweek. He reports the outlook for business for his 
company this season as most encouraging. Mr. Porter has been quite busy of 
late traveling through important towns and appointing new agencies to sell his 
standard multipolar machines. The president of the above company, Mr. C. 
B. Robertson, is one of the most progressive meninthe State of Indiana. He 
has quite a reputation as a financier, and under his management his company 
has already overcome a number of important obstacles in the construction of 
anew multipolar type, which is about to be placed on the market. 





General Vews. 
NEW INCORPORATIONS. 


THE FUCHS DRY CELL BATTERY COMPANY, New York, N. Y., capi- 
tal stock $100,000, has been formed by H. J. Katz, New York City; J. V. Pal- 
vey and Arthur Barrington, for the purpose of dealing in electrical batteries, 
instruments, etc. 

THE MASSACHUSETTS FAN COMPANY, Boston, Mass., has been formed 
by O. E. Weller, president; F. B. Witherbee, treasurer, and A. S. Kellogg, to 
manufacture and sell fan wheels, electrical apparatus and steam engines. 
Capital stock, $30,000. 

THE CHESTER & MARPLE ELECTRIC RAILWAY COMPANY, Chester, 
Pa., capital stock, $72,000, has been formed by C. R. Maguire, Wayne, Pa.; 
Josiah Smith, Chester, and William I. Shaffer, Chester, for the purpose of build- 
ing an electric railway. 

THE ELECTRIC DEVICE COMPANY, Chicago, Ill., has been formed by 
E. C. Knowles, Walter S. Holden and Forrest Hopkins, for the purpose of 
manufacturing and selling electrical and mechanical devices, signs and appli- 
ances. Capital stock, $10,000. 

THE MANAOS ELECTRIC LIGHTING COMPANY, Norfolk, Va., capital 
stock, $2,000,000, has been incorporated by Charles H. Flint, Alfred De Buys, 
New York City, and J. W. Willcox, Norfolk, Va., for the purpose of construct- 
ing and maintaining electric plants. 

THE EAST SIDE ELECTRIC COMPANY, Detroit, Mich., has been incor- 
porated by A. Jacobs, F, R. Hamburger, Samuel L. Goldstein and John Rob- 
ertson, Detroit, Mich., for the purpose of manufacturing and selling electricity 
for light and heat. Capital stock, $20,000. 

THE ELECTRIC LAMP & NOVELTY COMPANY, New York, N. Y., capi- 
tal stock, $10,000, has been incorporated by C. R. Fowler and E. S. Lawrence, 
Jr., New York City, and W. R. Powell, for the purpose of making and selling 
incandescent lamps, electrical novelties, etc. 

THE MASSIE LIGHT & POWER COMPANY, Charlottesville, Va., capital 
stock, $50,000, has been formed by W. J. Ficklin, F. B. Trieber, J. L. Waters, 
S. M. Keller, Charlottesville, Va.,and C. H. Harmon, New York City, for the 
purpose of erecting and operating an electric light plant. 

THE LESCHEN-MACOMBER-WHYTE COMPANY, Chicago, II1., capital 
stock, $2500, has been formed by Frank B. Macomber, George S. Whyte and 
Henry J. Sampson, for the purpose of manufacturing, selling and dealing in 
wire, wire rope, cordage, railway and electrical supplies. 

THE KINGSTON & LAKE KATRINE RAILWAY COMPANY, Kingston, 
N. Y., has been organized by Richard Lenahan, Kingston, N. Y.; H. W. Mar- 
tin, Bennington, Vt.; and Henry McMillan, Kingston, for the purpose of build- 
ing a street railway in Ulster County. Capital stock, $100,000. 

THE COLUMBIAN GAS & ELECTRIC STOVE COMPANY, Royers- 
ford, Pa., has been incorporated with a capital stock of $25,000, by Adam Gran- 
der, Josiah J. Nix and William P. Grander, Royersford, Pa., for the purpose 
of manufacturing gasand electric and other stoves and castings. 
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THE FREDERICK ELECTRIC RAILWAY COMPANY, Winchester, 
Va., has been incorporated for the purpose of operating electric railways in 
the County of Frederick. The promoters are H. H. Baker, George W. Hade- 
dox, W. H. Sale, S. B. Sale and P. H. Gold. Capital stock, $100,000. 


THE MARTIN SUPPLY & LIGHT COMPANY, Xenia, O., capital stock, 
$50,000, has been formed by John P. Martin, Charles Darlington, Henry Fetz, 
A. Spahr and Dennis Carroll, for the purpose of furnishing electric light and 
power, manufacturing and supplying gas, ice and furnishing cold storage. 


THE HILLEREST AVENUE PASSENGER RAILWAY COMPANY, 
Philadelphia, Pa., has been organized by J. Lowber Welsh, 304 Walnut Street, 
Philadelphia ; William H. Wilmerding, Germantown, Pa., and Caleb F. Fox, 
Drexel Building, Philadelphia, for the purpose of building an electric railway. 
Capital stock, $10,000. 

THE OAKLAND & LIVERMORE VALLEY RAILWAY COMPANY, 
Oakland, Cal., capital stock, $3,000,000, has been formed by E. P. Vandercook, 
Oakland, Cal.; George D. Metcalf, A. D. Wilson, Berkeley; H. H. Pitcher, 
Livermore, and Rod W. Church, Oakland, for the purpose of building and 
operating a cable or electric railway. 

THE YONKERS & TARRYTOWN ELECTRIC RAILWAY COMPANY, 
Yonkers, N. Y., capital stock, $750,000, has been organized by J. M. Edwards, 
New York City; J. H. Ingram, New York City ; J. F. Van Mane, Brooklyn, and 
C. M. Johnson, Yonkers, N. Y., for the purpose of building and operating a 
railway from Yonkers to Tarrytown, N. Y. 

THE WELLBAUM ELECTRIC LIGHT & MANUFACTURING COMPANY, 
Brookville, O., capital stock, $10,000, has been formed by Ira C. Wellbaum, 
Valentine Wellbaum, H.H. Riley, O. E. Baker, and O. T. Priser, for the pur- 
pose of furnishing electricity for light, heat and power, dealing in electrical 
supplies, constructing electrical apparatus, etc. 

THE CENTRALIA, ASHLAND & LOCUST GAP STREET RAILWAY 
COMPANY, Ashland, Pa., capital stock,$36,000, has been formed by Thomas R, 
Pepper and Joseph D. McConnell, Ashland, Pa., and James A. McCarthy, 
Locust Gap, Pa., for the purpose of building anelectric street railway in Cen- 
tralia, Ashland and Locust Gap, in Schuylkill County. 

THE COLORADO SPRINGS & CRIPPLE CREEK SHORT LINE RAILWAY 
COMPANY, Colorado Springs, Col., capital stock, $1,000,000, has been organized 
by William R. Benzie, James A. McCormick, Quincy E. Hicks, Lynn S. Atkin- 
son and Francis L. Burton, Colorado Springs, for the purpose of building an 
electric railway from Colorado Springs to Cripple Creek. 


THE J. NUSSDORFER STANDARD BAKING COMPANY, Cleveland, O., 
has been incorporated with a capital stock of $50,000, for the purpose of doing 
a general baking and confectionery business and selling surplus steam and 
electric power. Those interested are J. Nussdorfer, W. H. Nussdorfer, 
William H, Beavis, Theodore Schmitt and Charles A. Cook. 


THE WEST ROXBURY & ROSLINDALE STREET RAILWAY COMPANY, 
Boston, Mass., capital stock, $100,000, has been formed by Clifford Devens, 
Roslindale; Willard P. Whittemore, Charles H. Wise, Roslindale; Charles C. 
Davis, West Roxbury, and Joseph Halstrick, State House, Boston, for the pur- 
pose of locating, constructing and operating a street railway. 

SOUTHERN TELEPHONE & CONSTRUCTION COMPANY, Tallahasse, 
Fla., capital stock, $10,000, has been formed by W. L. Moor, F. Willis, Talla- 
hassee, and George W. Schewing, Memphis, Tenn., for the purpose of con- 
structing, maintaining and operating telephone exchanges and electrical 
plants for light, power and other useful purposes, and to manufacture and deal 
in electrical supplies. 

THE MULTIPLEX ELECTRIC COMPANY, Jersey City, N. J., capital 
stock, $300,000, has been formed for the purpose of dealing in and operating 
electrical and other machinery and appliances and operating electric lighting 
plants. Those interested are Samuel H. Munroe, Louis Hennemeier, Jr., Jer- 
sey City; Winfield S. Chamberlin, Bayonne ; James Palmer and James N. Bra- 
den, Jersey City, N. J. 


New York, N. Y., has been incorporated for the purpose of making and selling 
illuminating and fuel gas and generating electricity for lighting the village of 
Richmond Hill, N. Y. Those interested are Alexander A. Forman, Brooklyn; 
E. S. Hobbs, New York City ; George Forman, Haverstraw, and Franklin B. 
Case, New York. Capital stock, $250,000. 

THE DENVER CITY RAILWAY COMPANY, Denver, Colo., has been 
formed for the purpose of purchasing the property of the Denver City Cable 
Railway Company, the Denver City Railway Company, and the Denver City 
Electric Railway Company, and building additional lines. Those interested 
are George E. Randolph, Colin A. Chisholm, Henry F. May, Charles W. Water- 
man and John F. Heeney, Denver, Colo. Capital stock, $3,700,000. 

THE HARRIS MAGNETO ELECTRIC COMPANY, New York, N. Y., has 
been incorporated in West Virginia for the purpose of manufacturing and 
selling electrical appliances employed in the treatment of the purification of 
liquids and other substances. Those interested are George H. Graham, East 
Orange, N. J.; Harvey C. Ward, Ridgewood, N. J.; Samuel Osborn, Brooklyn, 
N. Y., and Edgar Tucker, New York City, N. Y. Capital stock, minimum, 
$500; maximum, $5,000,000. 


TELEGRAPH AND TELEPHONE. 


EAGLE GROVE, IA.—Eagle Grove is to have a telephone exchange. 
ARMSTRONG, IA.—Armstrong isto have a local telephone exchange. 
EAGLE GROVE, IA.—A telephone exchange will shortly be installed. 
ROCHESTER, MINN.—A telephone exchange is soon to be constructed 
here. 
GHENT, 


Ghent. 
LEXINGTON, MO.—This town and Cameron will soon put in telephone 


KY.—A long-distance telephone is soon to be established at 


systems. 
CARROLLTON, KY.—A telephone line will be built from Carrollton to 


Easterday. 
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SEBREE, KY.—It is expected that Sebree will have telephone connections 
with Dixon shortly. 

WYOMING, N. Y.—The people of Wyoming are agitating the formation of 
a local telephone service. 

GRANTSBURG, WIS.—A telephone line is now proposed from Grantsburg 
to Trade Lake, in Burnett County. 

GLASGOW, KY.—Glasgow Junction is to have telephone connection with 
Cave City, Glasgow and other points. 


MIDDLESBORO, KY.—The Middlesboro & Pineville Telephone Company 
is to build anew line in the former city at once. 


ELEcTrRIc LIGHT AND POWER. 


NEWTON, IA.—The electric light plant here will be enlarged. 

BOWEN, ILL.—A movement is on foot to install an electric lighting plant. 

LAWRENCEBURG, KY.—An electric lighting plant is to be erected here. 

WILLIAMSBURG, IA.—The electric light question is being agitated by the 
citizens. 

JOHNSTOWN, PA.—Thereis some agitation in favor of a municipal electric 
lighting plant. 

BROADHEAD, WIS.—The Council will call an election to vote on the ques- 
tion of municipal lighting. 

BEATRICE, NEB.—The citizens will vote April 7 on the question of issuing 
$10,000 electric light bonds. 

ANITA, IA.—A movement is on foot to install an electric lighting plant. It 
is thought that this can be done for $7000. 

BERRYVILLE, VA.—The Senate passed a bill to empower the town of 
Berryville to construct an electric light plant. 

SUNCOOK, N. H.—It is understood that the Hooksett Electric Light Com 
pany will extend its line into Pembroke in the early Spring. 

WILKES BARRE, PA.—Hess, Goldsmith & Co., of the silk mills at South 
Wilkes Barre, has decided to erect its own electric light plant. 

AUBURN, N. Y.—A special meeting of the Common Council has been called 
by Mayor Lewis to consider the question of municipal lighting. 

ALBANY, N. Y.—In Greenbush, just opposite Albany, the electric light 
plant was submerged during the recent floods and the village left without 
light. 

MIDDLETOWN, CONN.—Gustav Loewenthal has commenced erecting a 
factory for turning out doors, sash and blinds, the motive power of which will 
be electricity. 

COLLEGE POINT, L. I., N. Y.—The Flushing Electric Light Company 
wants to build a system in College Point, for the purpose of lighting the streets 
of that village. 

ALBANY, N. Y.—At the meeting of the Water Board, Superintendent 
Bailey was instructed to prepare plans and specifications for an electric light 
plant to light the buildings of the department. 

BUFFALO, N. Y.—Alderman Franklin and others will request the Common 
Council to direct the Corporation Counsel to draft an act allowing the city to 
issue $300,000 in bonds for the purpose of buying ar building an electric light 
plant. 

NEW DOUGLAS, ILL.—The stockholders of the New Douglas coal mine 
have received a propositiop from parties from Belleville who offered to put 
machinery in the mine and run it by electricity if given a controlling interest. 
They offered to light the town by the same electric plant. 

GREEN BAY, WIS.—Green Bay and De Pere are to be connected by an 
electric railway. Work will be begun shortly by the Fox River Electric Rail- 
way Company, on an extension of its tracks from their present terminus at 
Woodlawn Cemetery to De Pere. The power plant will be doubled and the 
entire cost will be $35,000. 

WILLOW GROVE, PA.—A new electric power house is soon to be built by 
the Union Traction Company, of Philadelphia, to add to the power now 
required to operate the bigtrolley system. Itis to be located at Willow Grove, 
the terminus of the Old York Road line. Plans of the building have been 
drawn, and its construction will be pushed as rapidly as possible. 

ALBANY, N. Y.—A plan for the utilization of the water-power at the State 
dam at Troy is being considered by local capitalists. It is intended to erect 
an electric plant at Green Island, the power for the dynamos to be furnished 
by turbine wheels. The power generated can be used to operate the Alban y 
Railway, the Troy City Railway and the Cohoes City Railway as well as the 
electric car line from Troy to Sandlake. 


THE ELEcTRIC RAILWAY. 

FRANKLIN, N. Y.—Over $6000 has been subscribed in Franklin for the 
proposed electric road to Sidney. 

NORWALK, CONN.—There is a movement on foot to extend the Norwalk 
Electric Railway to South Wilton. 

GREENWICH, CONN.—The building of a trolley road from Greenwich to 
Portchester will be shortly commenced. 

BROOKLYN, N. Y.—In another month the Nassau Railway Company will 
lay tracks on East Broadway to Canarsie. 

TEMPLE, TEX.—J. T. Gillett, D. S. Galligher and others are asking fora 
franchise to establish an electric street car line. 

SING SING, N. Y.—The subject of extending the Ossining Electric Rail- 
way from Sing Sing to Pleasantville has been revived. 

BELLOWS FALLS, VT.—The Bellows Falls & Saxtons River Electric Rail- 
way will be built early inthe Spring. The distance is five miles. 


HYATTSVILLE, MD.—The Columbia & Maryland Electric Railway has 
been granted permission to construct tracks through Hyattsville. 
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BATH, N. Y.—Highway Commissioner Clarence Hubbard signed the fran- 
chise granting the electric railway the right of way through the town of Bath. 

BOSTON, MASS.—The West End Street Railway Company is planning the 
construction of a circuit line through Allston, Brighton, Newton, Watertown 
and Cambridge this Spring. 

MONROEVILLE, O.—W. W. Graham, the promoter of the new electric rail- 
way from Sandusky to Bellevue, via Monroeville, has just returned from New 
York, where he has arranged for the sale of the bonds. 

EASTHAMPON, MASS.—The Mt. Tom Electric Railway will be built this 
year if the permission of the Legislature for the incorporation of the company 
can be secured. W. S. Loomis is at the head of the movement. 


FREELAND, PA.—It is rumored that the Lehigh Traction Company is 
endeavoring to obtain control of the Jersey Central branch leading from 
Eckley to Drifton, with the hope of extending the trolley line to Eckley. 

McCKEESPORT, PA.—The McKeesport Electric Railway Company has 
secured rights of way to extend its line from McKeesport through Riverton, 
Denmier and Saltsburg to Port Berry. This route will be occupied this Spring. 

CHEBOYGAN, MICH.—Daniel J. Kennedy has secured a railway franchise 
in Cheboygan, and will transform his horse line into a trolley system as soon 
as the warm weather setsin. He las one and one half miles of roadway yet 
to build. 

QUINCY, MASS.—The Quincy & Boston Street Railway Company have 
recently placed an order for about 10 miles of rails. The company intends in 
the Spring to rebuild the Neponset and Quincy Point routes. A 60-foot rail 
will be used on the latter route. 

MILWAUKEE, WIS.—A New York and Detroit syndicate, at the head of 
which is J. A. McDonald, of Detroit. has purchased the Milwaukee & Wauwa- 
tosa motor line for $500,000, which will be changed to an electric line and ex- 
tended to Wisconsin lake resorts. 

NORTH HEMPSTEAD, L. I., N. Y.—The scheme to build a trolley railway 
in North Hempstead has been revived. The proposed line is to run 
from Great Neck Landing to the North Hempstead turnpike and connect with 
lines to Port Washington and Roslyn. 

NEW CANAAN, CONN.—The New Canaan Selectmen have issued an order 
granting the Norwalk Tramway Company permission to build the road through 
that town extending it from Norwalk. The road must be completed by Dec. 1, 
and the company must give a bond of $10,000. 

MANKATO, MINN.—The Mankato City Council has accepted a proposition 
from L. E. Watkins, of Boston, to light the city by electricity, at $56 per arc 
light, and in connection with this Mr. Watkins agrees to operate within four 
years an electric street railway five miles in length. 

CATLETTSBURG, KY.—The Ashland & Catlettsburg Street Railway Com- 
pany, whose right of way soon expires through this city, has asked for an 
extension of 60 days, which the Council will grant at its meeting. The road 
which has been completed to the northern limits for the past 1o months, will 
be rapidly extended through the city. 

SPRINGFIELD, O.—Mr. Jacob Olinger, of Vienna, is engaged in procuring 
the right of way fora road to be built along the National Road from this city 
to the Madison County line. The roadis said to be backed by Mayor P. P. 
Mast, a millionaire manufacturer of this city, and Mr. John Foos, and it is also 
said that it will be built on to Columbus. 

LONG BRANCH, N. J.—The Long Branch, Red Bank & Atlantic High- 
lands Trolley Company has made application to the Red Bank Commissioners 
for a franchise to extend its track on Shrewsbury Avenue, as far north as 
Front Street and down Front to Railroad Avenue to a point close by the south 
end of the N. J. S. R. R. bridge. Other franchises for Red Bank streets are also 
asked. 

COHOES, N. Y.—An application has been made to Abram Freleigh, High- 
way Commissioner of the town of Colonie, for permission to construct, main- 
tain and operate a surface railway in the town of Colonie. A hearing will be 
held at Latham’s Corners, March 24. The object of the company is to get into 
West Troy from Cohoes through the town of Colonie, to connect with the 
Albany railway. 





Crade and Jndustrial Motes. 





THE HESS STORAGE BATTERY COMPANY, of Philadelphia, formerly 
of 246 Arch Street, has removed to 116 North Third Street. 

THE UNIVERSAL FIRE ALARM COMPANY, 925 Chestnut Street, Phil- 
adelphia, is being congratulated upon the excellent results obtained froma 
test of its system at Ardmore, Pa.,on Washington’s Birthday. The test, 
which was an official one, was witnessed by several hundred citizens, and in 
spéeches made after the test, by city officials and others, the result of the trial 
was spoken of in the highest terms. 

WM. T. PRINGLE & CO., electrical engineers and machinists, 1028 Filbert 
Street, Philadelphia, Pa., state that their “Improved Attachment Plug”’ 
increasing in favor each day, asshown by the increasing demand for them. The 
plugs are used in the new Hotel Walton, Pennsylvania Hospital and the 
Fidelity Mutual Building, of Philadelphia, as well as other new buildings in that 
city and New York. They have recently established agencies in San Francisco, 
Boston and Chicago. 

MODERN ARCHITECTURAL DESIGN.—In a handsome pamphlet, enti- 
tled ‘‘ A Few Buildings,” the Simplex Electrical Company, of 75 Cornhill, Bos- 
ton, gives well-executed half-tone engravings of a number of the most impor- 
tant of recent public and office buildings in the United States, the unobtrusive 
legend ‘ wired with simplex wire,” accompanying each engraving. Some of 
the engravings are unusually well executed, particularly those of the Capi- 
tol and Congressional Library at Washington. 

THE DAVIS & EGAN MACHINE-TOOL COMPANY, Cincinnati, O., is 
distributing a handsome chart, containing a large number of illustrations of 
its standard machine tools. The engravings are well executed, all wood cuts, 
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and the excellent general effect is due as much to this fact as the good taste 
shown in their arrangement. It is with pleasure that we note a tendency on 
the part of the more important manufacturing companies to ignore the half- 
tone, which is entirely unsuitable for technical purposes 


SILK WASTE MACHINE WIPERS.—From a note in these columns several 
weeks ago concerning the silk waste machine wipers made by the American 
Silk Manufacturing Company, 311 Walnut Street, Philadelphia, the impression 
might have been derived that the silk waste is used about machinery in the 
same state as cotton waste. This, of course, isan error, as it is woven in the 
form of a fabric ; of this fact, however, perhaps almost all of our readers were 
aware through personal knowledge of this widely used convenience. 

J. E. RHOADS & SONS, 239 Market Street, Philadelphia, have added to 
their already full stock of oak-tanned belting still another style of belt. This 
is a high-grade, medium-weight, short-lap, oil-treated and rivetless belt, 
which has been put in stock in response to frequent calls for a high-speed 
belt. The Rhoads firm have recently made tests of their belting in compari- 
son with some other high-grade makes, which showed to their satisfaction that 
their **Gilt-Edge Short Gap” isthe peer of the very best brands, both for 
tensile strength and minimized stretch. 

AUTOMATIC ENGINES.—In the handsomest engine catalogue that has 
ever come to our desk, the Atlas Engine Works of Indianapolis, Ind., describes 
and illustrates the various types of self-contained engines of its manufacture, 
and also the boilers suitable to each type. The catalogue is in execution a fine 
example of the typographical and engraver’s art. All of the numerous illus- 
trations are beautifully engraved wood-cuts, and the engine details thus 
clearly shown render the pamphlet of educational value to those wishing to 
keep abreast of the latest practice in steam engine design. 

WILFRED H. FLEMING, 393 Pearl Street, New York, has received a flatter- 
ing letter from Mr. David Howe, electrician of Reed & Barton, the well- 
known silversmiths of Taunton, Mass., relative to the wear of his dynamo 
brush. Mr. Howe states that he finds the wear on brushes of three machines 
in use from one to two years averaged only about one half inch yearly and as 
the brushes were five and seven inches long when new, new ones will not be 
needed for some years. With commutators in proper condition, he states, and 
with brushes correctly adjusted, the wear is hardly noticeable 

THE HORN & BRANNEN MANUFACTURING COMPANY, of 427 North 
Broad Street, Philadelphia, whose building was recently partially destroyed 
by fire, has let a contract for a new five-story building. That portion of its 
building which was not destroyed will have another story added toit. The 
new building will have a frontage of 90 feet on North Broad Street, by 148 feet 
on Noble Street, and is expected to be completed by July r. Temporary sales- 
rooms are now occupied at 211 and 213 North Broad Street, and the firm is now 
in a position to handle business as betore, and is thoroughly busy, running full 
time. 

THE NATIONAL UNDERGROUND CABLE COMPANY, Times Building, 
New York, has just received from the Central Union Telephone Company a 
very large contract for telephone cable for the City of Toledo, the contract 
covering also the laying, jointing and connecting of the cables, etc. This is 
claimed to be the largest single telephone cable order given out in the year 
1896, and the National Company is to be congratulated upon the receipt of it. 
This progressive and enterprising company has booked during the week also 
several large orders for electric light and street railway cables; and is rapidly 
making itself felt in the line of telegraph cables for the manufacture of which 
it has a special department in its factories at Harrison, N. J. 

NUERNBERG CARBONS.—In a recent circular, Mr. Hugo Reisinger, 38 
Beaver Street, New York, points out the high merits of ‘‘ Electra”’ high-grade 
Nuernberg carbons, of which he is the American agent. The claim is made 
that this make of carbons will cost less per given hours of burning than any 
other carbon listed at a lower price, and that they will furnish more light for 
the same power expended on the lamp, or the same light for less power, and 
will burn steadier and produce less dust than any other make of carbon, either 
foreign or domestic. Mr. Reisinger claims that the difference in the efficiency 
of ‘* Electra’’ carbons and other foreign lamp carbons is from ro to 25 per cent. 
and that the difference between this brand and domestic carbons is from a5 
to 30 per cent. 

THE AMERICAN ELECTRICAL HEATING COMPANY, of Boston 
Mass., has been reorganized and is now in the hands of a syndicate, including 
Charles E. Morss, William Endicott, Jr , Charles E. Perkins, Charles J. Paine, 
Oliver Ames, E. S. Converse, C. C. Converse, E. I. Corning, Thomas Nelson, 
E. N. Fenne, A. R. Whittier, Jackson Curtis, E. D. Barbour, Robert Bradley, 
Peter Bradley, Robert Treat Paine and others. The new Board of Directors 
will consist of J. Murray Forbes, president; Charles E. Morss, Jr., Edward C. 
Perkins, Charles L. Edgar, Charles Francis Adams, second, Evert Morss, 
Arthur B. Smith, George U. Crocker and Ambrose Eastman, of Boston; S. S. 
Wheeler and Arthur H. Dodge, of New York; H. B. Scott, of Burlington, Ia. The 
concerns that have been absorbed by the American Electrical Heating Company 
are as follows: The Western Electrical Heating Company, St. Paul, Minn.; Cen- 
tral Electric Heating Company, of New York; New England Electric Heating 
Company, Boston; Burton Electric Company, Richmond, Va.; Carpenter Elec- 
tric Heating and Manufacturing Company, St. Paul, Minn.; Dewey Electric 
Heating Company, Syracuse, N. Y., and the Rich Electric Heating Company, 
Mt. Vernon, N. Y., as well as several others which have not been active in the 
bustness for some time, but which owned electrical heating patents. The com- 
pany has established a laboratory for special work, and several improvements 

are in hand which have proved to be desirable additions. The manufacturing 
will be concentrated at Cambridgeport, Mass. The head office is at 611 Sears 
Building, Boston, with agencies in New York and Chicago. Mr. James I. Ayer, 
ex-president of the National Electric Light Association, is general manager. 
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BATTERY CUT-OUT CHEAP.—Sensitive, reliable, never requires atten- 
tion. Gas lighting much improved by its use. Electric Supply Company, of 15 
South Warren Street, Syracuse, N. Y. 
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UNITED STATES PATENTS ISSUED FEB, 25, 1896. 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York. | 

555-381: BRUSH FOR DYNAMO-ELECTRIC MACHINES AND MOTORS ; 
F. W. Kreinberg, Elsey, Germany. App. filed Feb. 17, 1894. A brush 
formed of a bundle of fine wires braided together and saturated with an 
lubricant, and a casing inclosing the wires and lubricant. 

555.470. SECTIONAL CONDUCTOR FOR ELECTRICAL RAILWAYS; W. 
H. Baker, Providence, R. I. App. filed March 21, 1895. In a sectional 
electric railway the combination of conductor sections, mechanical means 
whereby the moving trolley is caused to progressively connect the said 
sections with a continuous electric conductor or feeder, said means com- 
prising a lever at the initial end of each section arranged to be depressed 
by said trolley.as the latter advances upon the said section and a second 
lever arranged to be depressed by the first-named lever and constituting 
an electrode of the conductor section adapted to make contact with an 
electrode of the continuous conductor, and an electromagnet continuous 
with the electrode of the continuous conductor and arranged to co-operate 
with the second named lever as an armature and thereby restrain the 
electrodes in contact after the trolley has become disengaged from the 
first-named lever and during its engagement with the conductor section. 

UNITED STATES PATENTS ISSUED MARCH 3, 1806. 


555,487 CLOSED CONDUIT ELECTRIC RAILWAY ; C. Anderson, Leeds, 
Eng. App. filed March 1, 1894. In an apparatus for operating electric rail- 


ways from an underground supply cable, the combination with a series 
of vertically movable contact-pegs adapted to complete the circuit between 
the car motor and the said electric supply cable and a peg-actuating 
mechanism arranged in a series of boxes together with said contact pegs, of 
a mechanical and positive means for elevating a peg in one box by the 
depression of a peg in the box next behind through suitable connections 
from box to box. 

555,488. CLOSED CONDUIT ELECTRIC RAILWAY; C. Anderson, Leeds, 
England. App. filed Feb. 13, 1895. Inan apparatus for operatingfelectric 
railways from an underground electric supply cable, the combination of a 
series of vertically movable contact-pegs adapted to complete the circuit 
between the car motor and said electric supply cable, a series of vertically 
movable mechanical pegs, each provided with a stud or cross arm that car- 
ries one of the contact pegs, a series of boxes arranged at intervals for con- 
taining said pegs, lever mechanism located in each of said boxes, a link 
having its lower end connected to said lever mechanism, and its upper end 
connected to the stud or cross arm that connects a mechanical peg and a 
contact-peg, connections from the lever mechanism in each box to the 
similar lever mechanisms in adjacent boxes, and a ramp, carried beneath a 
car, to engage a raised mechanical peg and cause the depression of the pegs 
in one box to elevate the pegs in the next forward box. 

555,491. DISTRICT ALARM SYSTEM; M. E. Barrett, Chicago, Ill. App. 
filed April 16, 1895. Ina district alarm system, the combination with two 
metallic lines extending throughout the district to be protected, said lines 
being closed upon themselves to form two round circuits of a battery, anda 
responsive device ina bridge between said lines at the central station, a pair 
of contacts provided in each of said lines at the central station, and test- 
ing apparatus to be connected to the end of said lines when said contacts 
are separated to thus include the lines in circuit between the testing set at 
one erd and the battery and responsive device at the other end. 

555:503. CONTROLLING MECHANISM FOR ELECTRIC MOTORS; L.T. 
Gibbs, Milwaukee, Wis. App. filed Jan. 2, 1896. In a controlling mechanism 
for electric motors, the combination with a lever adapted to gradually cut 
out of the armature circuit a series of resistances in starting the motor, of 
an automatic safety switch comprising an arm electrically connected with 
said lever, and movable independently thereof, an electromagnet having 
its winding in series with the field, of the motor and its core or pole-piece 
projecting into the path of said arm, and in electrical connection with'the 
armature circuit, and a spring arranged to pull said arm out of contact 
with said pole-piece when said magnet is de-energized and the switch lever 
is in its final position. 

555.509) ELECTRIC RAILWAY; R. M. Hunter, Philadelphia, Pa. App. filed 
June 21, 1894. The method of operating parallel railways by electricity 
which consists in supplying to electrically propelled vehicles upon the two 
railways, currents of opposite polarity from a stationary source of elec- 
trical energy, and immediately uniting the said currents after energizing 
the motors on said carsin a common circuit in electrical connection with 
the earth, whereby said currents do not traverse the earth parallel to the 
tracks for any material distance, and automatically supplying an increased 
current from a conductor of either track to the conductor of opposite polar- 
ity of the other track when a car is upon said track and not upon the other 
track. 

555511: METHOD OF CONVERTING POTENTIAL ENERGY OF CARBON 
INTO ELECTRICAL ENERGY; W. W. Jacques, Newton, Mass. App. 
filed June 5, 1895. The method of converting the potential energy of carbon 
or carbonaceous materials into electrical energy, which consists in chem- 
ically combining oxygen with said carbon or carbonaceous materials 
through an intervening electrode. 

555,544. DYNAMO-ELECTRIC MACHINE AND ELECTRIC MOTOR; G, 
A. Welles, Jr., New York, N. Y. App. filed April 12, 1895. In a dynamo or 
motor a multipolar electromagnet provided with alternating pole-pieces 
U-shaped in form, tothereby embrace inside and outside an armature con- 
structed to register therewith, incombination with asupporting spider for 
the commutator brushes secured to the outer ends of the U-shaped pole- 
pieces of similar sign. 

555546 ELECTROMAGNET FOR SEPARATING 
Whitacre and A. C. Wolfe, Wellsville, O. App. filed March 1, 1895. 
hand manipulated magnetic separator the combination of a series of mag- 

nets radially disposed about and parallel with a central axis, core exten- 
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sions of said magnets coincident with the central axis of the separator, 
radially disposed, intermediate pieces connecting said core extensions, and 
said series of magnets, acoil surrounding the core extensions and abutting 
against the radial intermediate pieces, a hermetic jacket enclosing the coil, 
a handle secured to the core extensions and projecting axially beyond the 
coil and the magnets. 

555.571 TROLLEY POLE AND CONNECTION; C.H. Finson, Pittsfield, 
Me. App. filed July 20, 1895. Inatrolley pole and connections therewith 
for electric cars the combination of the following elements, viz., a tubular 
trolley pole swinging vertically from a standard, a stationary- ratchet 
secured to said standard, a pawl pivotally hung from the trolley pole so as 
to be normally in engagement with the ratchet, atrolley truck pivoted to 
the vole near its upperends,an arm or lever pivotally secured to the pole 
near its upper end held normally forward or downward by a spring, and 
adapted to be pressed upward or outward by the said truck when the trol- 
ley is forced down by its contact with the upper side of the wire, and a 
cord or wire extending from said swinging arm or lever down through the 
trolley pole to said pawl whereby the pawl is held out of engagement with 
the ratchet when the trolley isin contact with the under side of the wire, 
and isallowed to engage said ratchet when the trolley slips off the wire. 

555.585. SAFETY APPLIANCE FOR ELECTRIC BRAKES; W. B. Potter, 
Schenectady, N. Y. App. filed April 22, 1895. A safety appliance for an 
electric brake comprising a breaking switch, a circuit including brake- 
magnets, and a source of E. M. F.,a solenoid having its core attached to 
and controlling the breaking-switch, and means for actuating the solenoid 
by excess of current in the circuit. 

555589. ELECTRIC METER; G., A. J. Teige, Oldenburg, Germany. App. 
filed Feb. 21,1895. An electricitv-meter comprising a pair of normally syn- 
chronous indicators, and a device under control of the current to be 
measured having oppositely working regulating connections with the indi- 
cating mechanisms for adjusting them simultaneously in opposite direc- 
tions, and thus differentiating their readings proportionately to the con- 
trolling current. 

55559009 MONOCYCLIC GENERATOR; E. Swampscott, Mass. 
App. filed March 29, 1895. In a monocyclic generator, a main armature 
generating single-phase alternating current, an auxiliary armature com- 
prising a winding upon a separate core from the main armature but 
mechanically connected with the main armature, and generatingan E. M. F. 
of displaced phase, and a connection between the teaser-armature and 
the main armature. 

555,601. ELECTRICAL RAILWAY SIGNAL; W. Fiedler, Charlottenburg, 
Germany. App. filed Aug. 25, 1894. The combination of a semaphore-arm, 
a rod, a rotary disc, an eccentrically placed pin in said disc, in connection 
with said rod, an electric motor, a wheel train adapted to be revolved by 
said motor and to communicate the rotary motion thereof to the disc, a 
ratchet wheel and pawl interposed in said wheel train for permitting 
further rotary movement of said disc on arrest of said motor, an arm and 
a pin adapted to move with said wheel-train, a three-armed lever adapted 
to co-operate with said arm and pin, a circuit controlling the motor, an 
operating key at the place of control, and a contact under control of said 
three-armed lever, a branch circuit, an electromagnet in said branch cir- 
cuit, an armature thereto and a hook adapted to be operated by said arma- 
ture to arrest the three-armed lever. 

555,621. ELECTRIC ARC LAMP; R. Schefbauer, Hoboken, N. J. App. filed 
Aug. 8, 1895. The combination with carbon holders, and racks that are 
moved by the same, of a cross shaft and pinions acted upon by the racks, a 
ratchet wheel upon the cross-shaft, a loose fly-wheel, a pawl engaging the 
ratchet-wheel, a magnet in the main circuit through the lamp, a lever 
acted upon by the same, and a clamp to engage the fly-wheel and draw the 


Thomson, 


arc. 

555,626. FAC-SIMILE TELEGRAPHY; A. W. Storm, Ramsey, N, J. App 
filed Sept. 11, 1895. A message-sheet of suitable fabric having a design 
partly of non-conducting and partly of conducting substance thereon, in 
combination with a telegraphic transmitter having a circuit-closer with 
adjacent contact points, and means for moving said contact points across 
the message sheet and electrical connections to such points, adapted to close 
a circuit through said points and through the conducting substance of the 
design. 

555,628. ARMATURE FOR DYNAMOS AND MOTORS; G. A. Welles, Jr., 
New York, N. Y. App. filed April 12, 1895. A ring armature fora dynamo 
or motor built up in segmental sections and provided with coils so placed 
thereon that spaces are left on the outer periphery thereof, in combination 
with a circular retaining ring secured at one side of said armature, and 
provided with fingers arranged to enter said spaces, whereby the segmen- 
tal sections are held and secured together. 

555,634. TROLLEY PROTECTOR FOR FIREMEN; J. P. Barrett, Chicago, 
Ill. App. filed Dec. 13, 1895. In atrolley protector for firemen the combi- 
nation with a support adapted between the trolley-conductor and the track, 
of a contact device provided at the upper end of the protector for engaging 
the trolley conductor, and a shoe or shoes electrically connected with said 
contact device carried at the lower end of the support and adapted to en- 
gage one or both of the rails. 

555.045. TELEPHONE CALL REGISTER; H. Hempel, Berlin, Germany. 
App. filed Aprilg, 1895. A conversation indicator for telephones charac- 
terized by a bolt, the pointed head of whichin its highest position engages 
witha star wheel, secured on the ringing crank-axle and the pin, on the 
bolt of which is so connected with counting mechanism that either the 
upward or downward movement of the bolt effects a unit movement of the 
counting mechanism in sucha way as to indicate the number of connec- 
tions made for the purpose of conversation, while a pin likewise fastened on- 
to the bolt is so connected with a lever arm and pin, that, on pressing 

down the bolt, the pin rests upon the second lever arm and on the upward 
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movement of this lever arm induced by the hanging of the receiver, the 
other lever arm and with it the bolt, is pressed up, and by this means the 
further turning of the crank is prevented. 


555,674. TROLLEY HEAD; W.H. Carr, Bath, Me. App. filed Oct. 15, 1895. 
The combination of a rod having a threaded end, a head having a socket to 
receive said end, a flat flexible plate secured to said head and having one of 
the securing-bolts engaging the threads in the end of the rod, the trolley 
carried pivoted on said head, ball bearings between the head and the car- 
rier, the trolley mounted in the carrier, the ball bearings for said trolley, 
and the spring having one end connected rigidly to the front of the head 
and the other end loosely engaging the front of the trolley-carrier. 


555,702. ELECTRICAL MEASURING INSTRUMENT; A. H. Hoyt, Pena- 
cook, N. H. App. filed June 1o, 1895. In an electrical measuring instru- 
ment, the combination with the stationary member, of a movable member, 
a spring arm forming the sole support and guide for said movable member, 
a pointer connected with said movable member and adapted to travel over 
a graduated scale. 


555,700. ELECTRIC ARC LAMP; E. Lavens, New York, N. Y. App. filed 
May 23, 1895- In an arc lamp, the combination of a movable carbon-sup- 
port, a shaft carrying a wheel or drum from which the carbon-support is 
suspended, a clutch wheel mounted on said shaft, a gravitally acting arma- 
ture which normally overcomes the weight of the carbon-support having the 
same axis of rotation as said shaft, but independent thereof, and a break- 
ing device carried by, and moving with the armature, which normally acts 
upon said clutch wheel to prevent the downward movement of the carbon- 
support, but which permits free upward movement of said support, and a 
magnet for moving said armature and break device. 

555,7077 SIGNALING CIRCUIT; J. J. O’Connell, Chicago, [ll App. filed 
Dec. 23, 1895. In an electric circuit the combination of a high resistance 
signaling instrument connected therewith; a signal current generator, a 
key or circuit changer controlling the said generator and adapted to con- 
nect it with the said circuit; an automatic locking device for the said key 
adapted to hold the same in operative position, means for strengthening 
the said signaling current after the signal has been received, consisting of 
a normally open branch circuit of relatively low resistance associated in 
parallel with the said signaling instrument, and a switch for closing the 
same to reduce the circuit resistance; and a releasing electromagnet 
associated with the said key, and adapted to unlock the same, the said 
magnet being irresponsive to the normal signaling current, but respon- 
sive to the same when strengthened by the closure of the low resistance 
branch, 
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555,725. PARTY TELEPHONE LINE APPARATUS; A. S. Hibbard, Chi- 
cago, Ill. App. filed Sept. 16, 1805. In a party telephone line the combina- 
tion with two metallic limbs extending from the central station through 
four sub-stations, of a telephone set at each of said sub-stations connected 
in a normally open bridge extending between the two metallic limbs, 
whereby the telephone set at any one of the sub-stations may be individu- 
ally connected between the metallic limbs, a call device at each of said sub- 
stations, two of said call devices being oppositely polarized and connected 
between one of said metallic limbs and ground, the remaining two call 
devices being oppositely polarized and connected between the other 
metallic limb and ground, two generators atthe central station, one having 
the positive pole grounded, and the other having the negative pole 
grounded, two keys connected with one of said generators, one key con- 
structed to connect the generator in circuit with one of the metallic limbs, 
and the other to connect the generator in circuit with the other metallic 
limb, and two keys connected with a second generator, one constructed to 
connect the generator with one of the metallic limbs, while the other key is 
constructed to connect the generator with the other metallic limb. 

555,783. ELECTRIC PROPULSION SYSTEM FOR CARS; G. H. Melotte, 
Marsh, Pa. App. filed Aug. A trolley wire so strung as to cross 
the path of the trolley at definite intervals in alternate directions, and a 
trolley of such a length as to always be in contact with one or more of such 
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crossings. 

555792 METHOD OF AND APPARATUS FOR MAGNETIC SEPARA- 
TION; J. P. Wetherill, South Bethlehem, Pa. App. filed Feb. 10, 1896. 
The method of magnetically separating substances of relatively low mag- 
netic susceptibility from a mixture containing them, which consists in 
establishing a magnetic circuit, concentrating said magnetic circuit across 
a working area and developing therefrom intense M. M. Fs. sufficient to 
inductively magnetize such particles of very low magnetic susceptibility, 
subjecting.the mixture to the action of said intense M. M. Fs., and thereby 
attracting and withdrawing fromthe mixture the particles to be removed, 
and progressively removing the withdrawn particles from the field of 
action of said intense M. M. Fs. 

555.793: SEPARATION OF FRANKLINITE ORE 
THEREOF; J. P. Wetherill, South Bethlehem, Pa. 


AND METALLURGY 
App. filed Feb. 10, 1896. 
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The improvement in separating franklinite ore, which consists in com- 
minuting the ore, inductively magnetizing the mineral franklinite in its 
natural state therein by subjecting it to the action of a highly condensed 
magnetic field and withdrawing said mineral franklinite by magnetic 
attraction. 


555,794 MAGNETIC SEPARATOR; J. P. Wetherill, South Bethlehem, Pa. 
App. filed Feb. 10, 1896. In a magnetic separator, an electromagnet having 
a pole-piece tapered toward its free end, said free end being of less sec- 
tional area than the magnet cores, so as to highly condense the lines of 
magnetic force, an ore-conveyer below, and in close proximity to said 
tapering end, and conveying the ore through a portion of the highly-con- 
centrated field, the tapering end of the pole-pieces being arranged trans- 
versely to the direction of travel of the conveyor, and a second conveyor for 
withdrawing the attracted particles. ; 





No. 555,511.—METHOD OF CONVERTING ENERGY OF CARBONS. 


555,800. ELECTRIC RAILWAY SYSTEM; A. J. Beitzel, Boiling Springs, 
Pa. App. filed April1s, 1895. In an electric systema series of switches elec- 
trically connected, contaet points extending from the plate of the switch to 
the surface of the roadbed, a contact lever connected with a transversely- 
extending rod with its ends alternately protruded into the grooves of the 
rails on opposite sides of the track, and means at the front and the rear of 
the car for operating the rods. 


555,841 ELECTRIC ARC LAMP; T. E. Adams, Cleveland, O. App. filed 
June 6, 1895. In an electric arc lamp the combination with the carbon rod, 
and a clutch having jaws disposed at diametrically-opposite sides of said 
carbon-rod, of graphite facings on said jaws, said graphite facings being 
thus adapted to receive the carbon-rod between them and engage the same 
at diametrically opposite points. 

555,846. BOND OR CONNECTOR FOR ELECTRIC RAILWAYS OR 
OTHER ELECTRIC CONDUCTORS; A. Bournonville and J. J. Zim- 
mele, Philadelphia, Pa. App. filed Sept. 20, 1895. A bond or connector 
for an electric conductor forming a bar having a body half-round or seg- 
mental in cross-section, and an end reversed on itself, forming a divided 
head which is adapted to be spread apart. ; 

555,850 CORE AND COIL FOR DYNAMO-ELECTRIC MACHINES; 
A. L. Cushman, Concord, N. H. App. filed Aug. 29, 1894. In dynamo-elec- 
tric machines, an inductive core provided with grooves or recesses of equal 
width from top to bottom, coils or windings composed of insulated wire all 
equal length, and suitable end caps for inclosing the coils or windings, each 
having an internally-projecting flange or ring adapted to support said coils. 

555,851. ARMATURE FOR INDUCTION MOTORS; A. L. Cushman, Concord, 
N. H. App. filed Aug. 13, 1894. In an armature for induction motorsa 
laminated core, and separate and distinct windings consisting ofa multiple 
closed circuit coils and short circuit coils closed in series, all arranged in 
such relation one to the other as to produce unsymmetrical polarities upon 
said armature. 

555,862. ELECTRIC RAILWAY BRAKE; J. C. Henry, Westfield, N. J. App. 
filed July 3, 1895. Ina momentum brake the combination with a car, ofa 
magnetic clutch, a dynamo-electric generator on the car, and in power con- 
nection with one of the car-axles, and in electrical connection with said 
clutch; a circuit closer on the car controlling the circuit of the said dynamo 
electric machine; an electric actuating device for said circuit closer, and 
means on the locomotive for regulating said electric device. 





No. 555,794. —MAGNETIC’ SEPARATOR. 


555,891. ELECTRIC ARC LAMP; T. E. Adams, Cleveland, O. App. filed 
Oct. 10, 1895. In an arc lamp, the combination with a separating magnet 
and the carbons, cf a pivoted lever connected with the armature of the mag- 
net and with the carbons, and a dash-pot having its piston connected with 
the lever, the bore of said dash-pot being larger at one end than the other’ 




































































